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ABSTRACT 
Continuous improvement has long been considered a key business strategy 
to the success of any business that needs to be competitive and survive in a 
world that is continually evolving, particularly with the increased focus on 
meeting cost and quality targets that are set by a far more knowledgeable 
customer. 
 
Unfortunately, many organisations invest countless hours of their key 
personnel’s’ time on training without creating a clear vision and consolidated 
strategic plan as to how continuous improvement will be driven in the 
business. Marginal elements of success are obtained, but the harnessing of 
these skills, as well as the true synergy that could be realized, are watered 
down due to the silos in which many of the activities are performed.  
 
Within the context of this dissertation, a conceptual approach to the strategic 
implementation of continuous improvement tools within the organization will 
be sought in order to enhance all facets of the business and not only the 
traditional arenas of the manufacturing disciplines. 
 
Murray and Roberts Foundries Group is embarking on the integration of 
current and new continuous improvement tools that form part of its continued 
improvement drive. This research was conducted with other organisations and 
will help shed light on Murray and Roberts Foundries Group’s way forward in 
the implementation of these tools to ensure long-term sustainable success.  
 
The intent of this dissertation is therefore to offer a comprehensive set of 
recommendations for Murray and Roberts Foundries Group’s top 
management in terms of its strategic implementation and the successful 
application of Lean manufacturing tools and techniques. In addition, areas 
and directions for further research are identified. 
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CHAPTER 1: INTRODUCTION 
 
Murray and Roberts Foundries Group has been part of the foundry, 
machining, and assembly industry since 1990 when they established Gemtec, 
an organization that cast, machined, and assembled cylinder heads and 
manifolds for original equipment manufacturers. Since inception of the facility, 
the primary customer of the business was Volkswagen, both locally and 
internationally. This later grew to include the Ford Motor Company of South 
Africa in 2002. The Ford relationship was forged with the establishment of the 
Rocam engine manufacturing facility that is now situated in the old Ford 
building in Struandale. 
 
Included in the Murray and Roberts Foundries Group are the two iron 
foundries. These two plants are situated in Stanford Road, Port Elizabeth, and 
in the industrial area of Brits. As with all automotive customers, generic as 
well as specific management systems are mandated in order to maintain 
current business as well as to be included for consideration in future business. 
Mandatory management systems such as ISO TS 16949 and ISO 14000 are 
basic building blocks from which customer-specific requirements such as a 
the VDA6.3 process “A” rating or a Q1 award will guarantee an opportunity for 
quoting for future business in the global arena. 
 
Once the basic building blocks and customer-specific systems are in place, 
the focus is on both operational efficiencies and quality performance in order 
to improve in an incremental manner and ensure that the customer receives a 
more reliable product with low defect level measures in parts per million and 
in order to ensure cost reductions in an inflationary environment. With this 
expectation, organisations look at methods and tools which will deliver what 
the customer wants as well as ensure that the shareholders’ wealth is 
maintained and grown. 
 
This research was undertaken in order to establish knowledge and 
perceptions of continuous improvement and understand the steps needed to 
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successfully implement and sustain continuous improvement within the 
Murray and Roberts Foundries Group. Maskell (1991:4) states the following: 
The competition is fierce, the competitors are outstanding. The only 
way for a manufacturing company to succeed is to change. Old habits 
need to be shed, and radical new approaches are needed in every 
aspect of the manufacturing process, from design to production to 
customer service. 
 
This statement is further reinforced by Kobayashi (1995:1):  
In today’s fast changing industrial world, “factory revolution” aiming 
toward higher productivity and a stronger company has become a 
necessity for the stable, long term development of manufacturing 
companies. To survive, companies must continually set and strive 
toward a variety of new goals. 
 
These changes, according to Walton (1991:58), require a well thought out set 
of objectives. He further states that the paradigm shift can be conceptualized 
as encompassing three distinct (but related) dimensions. These dimensions 
are as follows: 
• Culture includes the broadest, most enduring (and most difficult to 
change) aspects of business. Existing culture directs and 
constrains restructuring efforts. 
• Configuration relates to both organizational designs and 
relationships and to physical/geographical distributions of people, 
capital, and equipment. Restructuring typically results in new 
designs and arrangements for these entities. 
• Coordination refers to management and control within the business 
system itself. Restructuring normally requires new flows of 
information and materials, as well as new sets of managerial 
responsibilities. 
 
The definitions above suggest that a modern-day manufacturing firm needs to 
be continuously changing and striving for new goals in order to remain 
competitive. This research therefore aims to develop a model of factors that 
will promote the implementation of continuous improvement tools and assist in 
the effectiveness of manufacturing in the Eastern Cape. 
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1.1  Objective of the Dissertation 
 
The prime objective of the dissertation is to establish a blueprint for the 
strategic implementation of continuous improvement in automotive supplier 
organisations, in particular, the Murray and Roberts Foundries Group. The 
study is also intended to provide a working foundation for the future use of 
continuous improvement concepts for the Murray and Roberts Foundries 
Group in its journey to becoming a truly world-class tier-one supplier to 
original equipment manufacturers (OEMs). The practical fieldwork objective is 
to critically assess and evaluate the knowledge and perceptions of managers 
at different levels to the strategic needs and success of continuous 
improvement tools in the automotive industry. Within the context of the 
dissertation, a conceptual continuous improvement implementation model will 
be recommended for the Murray and Roberts Foundries Group. 
 
1.2  Research Main Problem 
 
Many South African companies have completed restructuring exercises and 
adopted world-class or Lean manufacturing principles in order to improve their 
manufacturing efficiencies and overall organizational performance through the 
better use of their organisations’ resources. The implementation of these 
principles and techniques, however, has led to mediocre improvement and 
demotivated employees (cited in Slack et al. (2001:611). The failure of these 
principles to improve production and efficiency in the context of South African 
manufacturing gives rise to the following research problem: What steps can 
be taken to enhance the successful implementation of continuous 
improvement tools at South African automotive component manufacturing 
companies? 
 
1.3  Research Secondary Problems 
 
In the analysis of the primary problem, the following secondary problems also 
need to be addressed: 
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• What interventions and conditions exist and can be used to ensure 
that optimal implementation results can be achieved with 
continuous improvement principles in a manufacturing 
organisation? 
 
• What current interventions and conditions are being used and exist 
in transnational organisations in the Eastern Cape that have 
implemented continuous improvement principles? 
• To what extent do the theoretical guidelines compare with the 
current interventions and conditions and what is their success rate? 
 
1.4  Definitions of Key Terms 
 
The following terms are clearly defined because they are critical for the 
research conducted. 
 
1.4.1 Lean Manufacturing 
 
Lean manufacturing encompasses the manufacturing concerns of 
implementation tools such as just-in-time (JIT), Six Sigma, economic value 
added (EVA), 5S, preventative maintenance, Toyota production systems, 20 
keys, Kanban, value stream mapping, single minute exchange of dies, and 
team-based problem solving. These tools are designed to maximize the 
efficiency of resources so that more is achieved with no increase in resources. 
Walton and Wykoff (1991:191) states, “The system is best described as lean 
because as we shall see, it uses less of everything – half the time and effort to 
design the product and half life.” 
 
Walton and Wykoff (1991:195) continues by stating the following:  
There are five key principles that characterize lean production 
organisations. 
1. The maximum number of tasks and responsibilities are transferred 
to those actually adding value to the product on the line. 
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2. There is an effective system for immediately detecting defects and 
problems and tracing them to their root cause to make sure that 
they do not recur. Small lot production, JIT, and zero-defects 
objective, while avoiding waste, rework and scrap, are an essential 
discipline within the plant to uncover problems. What Toyota calls 
the “five whys” technique is a key to solving them. 
3. There is a comprehensive information system so everyone can 
respond quickly to any problems and to understand the overall 
situation of the plant. 
4. None of this is possible unless the work force is organized into work 
teams that need to be trained to do all the jobs in their area – 
including machine repair, quality checks, material ordering and 
house keeping – and to carry out their own problem solving. 
5. Such a high level of involvement in proactively solving problems 
cannot work without a strong reciprocal sense of obligation between 
the firm and its employees. 
 
Lean manufacturing practices can only be implemented in an organization 
that has a fundamentally stable base from which to initiate these tools 
because an erratic organization will need plenty of buffer and be involved in 
fire fighting activities that will not support the Lean initiative. Many South 
African organisations are challenged on the points stressed by Walton 
because they have limited economies of scale, resulting in equipment that is 
not optimally suited to the tasks and mediocre to poor capability and stability. 
 
Added to the facilities’ problems are strong labour unions and generally poorly 
educated workforces that result in added resistance to the implementation of 
the concepts due to fear, lack of trust and non-comprehension of why 
management wants to change the way work is performed. Items such as 
team-based problem solving, total productive maintenance, and live 
information systems are seen more as mechanisms to reduce the numbers in 
the workforce rather than enrich the operator who is the only person adding 
value to the product. These suspicions have been validated in the past 10 
years, a period that has been marked by a reduction in the workforce in the 
manufacturing segment of South Africa.  
 
 
                                                                                                                 6 
 
1.4.2 Competitive Advantage 
 
Competitive advantage can be best described as that characteristic that an 
organisation possesses that places it ahead of firms which are operating in 
the same market and who are looking at securing business from clients in that 
marketplace. Methods of gauging competitive advantage include techniques 
such as benchmarking. Maskell (1991:309) states the following: 
The idea of competitive benchmarking is to study major competitors 
and discover what their strengths and weaknesses are. The goals of 
benchmarking is to set goals to achieve a level of proficiency which is 
as good or better than those competitors who rate best in class. 
Secondly, it is to identify characteristics which you do better than 
competitors and ensure that this leadership is maintained. 
 
Companies who lack a competitive advantage in the automotive industry end 
up becoming a pure commodity, with price being the sole method for 
competing. This results in an anorexic organization which is doomed to failure 
in the very short term. 
 
1.4.3 Strategic Planning 
 
Strategic planning is essentially the combination of strategy and planning. It is 
the planning of strategy. In general terms, a company’s strategy should 
include where it wants to go and how it intends to reach that destination. 
However, more formal definitions include the following: “The determination of 
the basic long-term goals and objectives in an enterprise and the adoption of 
courses of action and the allocation of resources necessary for carrying out 
these goals” (Hunger & Wheelen 1996:244). Armstrong (1983:122) defines 
strategic planning as “determining the direction in which the enterprise is 
going within its environment in order to achieve sustainable competitive 
advantage – a strategic plan is a declaration of intent which is concerned with 
the long-term allocation of resources.” 
 
Ansoff’s (1969:233) three characteristics of strategic planning are useful. 
Ansoff highlights the following with respect to strategic planning: 
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• Futurity of current decisions: Strategic planning looks at the chain of 
causes and effects over time of an actual or intended strategy 
decision that management may make. Thus, alternative strategies 
can be examined for their long-term impact on the firm. The best one 
can be identified and an effort made to bring it to fruition.  
• Process: Strategic planning is not a once-off activity, but is 
continuous over time, comprising a range of activities from 
environmental analysis to process evaluations.  
• Intellectual exercise: Strategic planning is more of a thought process 
than a prescribed set of processes, procedures, structures, or 
techniques. It applies the concepts of strategy such as that of product 
market positioning in the firm’s environment to achieve the best 
possible sustainable competitive advantage.  
 
In concluding, it should be clear that strategic planning is a systematic or 
more or less formal effort by a company to establish basic company purposes, 
objectives, policies, and strategies in order to develop detailed plans to 
implement policies and strategies for the purposes of achieving objectives and 
basic company purposes. 
 
1.5  The Significance of the Research 
 
South Africa, which has been exposed to global forces during the past 12 
years, has shown varying growth during this period. Initial potential turned to 
technical recession, with relatively moderate growth during the last two years 
in the industry as a whole. Manufacturing has shown negative growth in this 
entire period, with continued retrenchments and downsizing. International 
organisations have entered the South African market with varied levels of 
commitment. This has been due to the market potential and a positive 
economic outlook with good ratings from various financial institutions. 
 
The entry of international companies has placed huge pressures on South 
African manufacturing industries, particularly industries such as the motor 
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industry that operated in a protected and isolated environment for many 
years. This protection was in the form of the Motor Industry Development Plan 
(MIDP) and will be phased out during the next decade. The attitude of “close 
enough is good enough” does not meet international benchmarks. This means 
that either companies join the game and compete globally, or they run the risk 
of losing their local markets to those highly competitive operations that are 
prepared to meet the customers’ ever-evolving requirements. 
 
Kobayashi (1995:19) makes the following comment: 
International competition and economic volatility have thrust major 
changes on many manufacturers, in many cases forcing them to 
implement radically different policies to adapt quickly. To implement 
such abrupt policy changes, a company usually must follow a top-down 
approach to decision making. However, following the top-down 
approach alone can make it difficult to achieve goals. When top 
management issues policies and expect others to follow through, they 
will fail unless the followers also feel the goal is their own. Goals are 
more attainable when everyone owns them and helps each other reach 
them. Only through a cooperative convergence of top-down and 
bottom-up decision making can an organisation become truly adaptive 
to change. 
 
1.6  Divisions of Chapters 
 
The research includes the following chapters:  
• Chapter 1: Introduction, definition of key terms, the significance of 
the research, and the proposed division of chapters. 
• Chapter 2: A literature review of continuous improvement, Lean 
manufacturing tools, and strategic management. 
• Chapter 3: A situational analysis of organisational requirements. 
• Chapter 4: The research design. 
• Chapter 5: The analysis of results. 
• Chapter 6: A discussion of the findings based on the data 
collected. 
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CHAPTER 2: LITERATURE REVIEW 
 
2.1  Introduction 
 
This chapter provides a theoretical basis for the research that will assist 
Murray and Roberts Foundries Group management to make the correct 
strategic decisions when implementing its continuous improvement strategy. 
This literature survey will give an overview, first, of the philosophies and 
concepts which are synonymous with organisations that have achieved 
noteworthy improvement performances, and second, it provides a review of 
the key tools of continuous improvement. Third, different strategic approaches 
as noted by various authors are reported.  
 
2.2  Overview of Philosophies and Concepts 
 
In this section, the philosophies and concepts which are encompassed by 
Lean manufacturing are reviewed, and contextual information is extracted 
from the various sources referenced and the different authors compared. 
Many of the authors follow the same train of thought with respect to their 
concepts, but in a number of cases, authors differ with respect to their 
interpretations of the concepts and express unique philosophies. 
 
2.2.1 Total Quality Management 
 
This concept, as noted by Sashkin and Kiser (1993:27), refers to a “system of 
means.” That is, the tools for total quality management (TQM) are just part of 
the means, and they are used systematically as a coherent and integrated 
approach. Second, this definition centres on the pervasive and persistent 
focus of customers and what they want. This concept, as expressed by W. 
Edwards Deming (1950), concentrates on TQM as more of a culture or 
philosophy of management. TQM focuses on Deming’s 14 points that are the 
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foundation of the philosophy. Slack, Chambers, and Johnston (2001:674) 
identify the 14 points for quality improvement as follows: 
1. Create consistency of purpose. 
2. Adopt new philosophy. 
3. Cease dependence on inspection. 
4. End awarding business on price. 
5. Improve consistently in the system of production and service. 
6. Institute training on the job. 
7. Institute leadership. 
8. Drive out fear. 
9. Breakdown barriers between departments. 
10. Eliminate slogans and exhortations. 
11. Eliminate quotas or work standards. 
12. Give people pride in their jobs. 
13. Institute education and self-improvement programme. 
14. Put everyone to work to accomplish it. 
 
Slack et al. (2001:674) continue by stating that “TQM is not concerned with 
solely improving quality, it is concerned with the improvement of all aspects of 
operational performance and particularly how this improvement should be 
managed.“ This statement was also made by Armand Feigenbaum (cited in 
Slack et al. 2001:674) when he completed his first edition book in 1950. He 
defined TQM as the following: “An effective system for integrating the quality 
development, quality maintenance and quality improvement efforts of the 
various groups in an organization so as to enable production and service at 
the most economical levels which allow for full customer satisfaction.” 
 
Other gurus of the philosophy of quality management as listed by Slack et al. 
(2001: 675) include Juran, Ishikawa, Taguchi, and Crosby. Their philosophies 
all have general similarities, but focus on aspects such as engineering quality 
into the product, reducing variation to the mean, costing perfect quality, and 
various other key aspects. 
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Slack et al. (2001: 678) indicate that one of the most powerful aspects to 
emerge from the TQM philosophies is the concept of the internal customer 
and supplier, or the inter-relationships of people, departments, and disciplines 
that contribute to the final product or service quality supplied to the final 
customer. Internal customer and supplier gives value to the statement that 
each person in the value chain is recognized as a customer of the previous 
process with needs, expectations, and standards that need to be met. 
 
Internal customer and supplier is the focus of the smaller teams within the 
supply chain that evaluate the levels of quality from their suppliers, as well as 
monitor their customers’ satisfaction by reviewing the feedback supplied by 
the up-stream team. This relationship is depicted in Figure 1. This concept is 
then further refined by focusing on the quality of each product as close to 
source as possible. This latter relates to both the supply of goods in the value 
chain as well as the cost of quality in the development cycle. As the product 
develops, the cost to correct errors increases exponentially, as indicated in 
Figure 2.  
 
Figure 1. The Internal Customer-Supplier Relationship between Micro 
Operations 
 
Source: Slack, N., Chambers, S. and Johnston, R. (2001). Operations Management (p. 678). 
Harlow: Prentice Hall.  
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Figure 2. The Cost to Rectify Errors from Development to Market Use. 
 
Source: Slack, N., Chambers, S. and Johnston, R. (2001). Operations Management (p. 679). 
Harlow: Prentice Hall.  
 
Prevention costs are the costs incurred to prevent problems, failures, and 
errors from occurring prior to the incident. Typical costs associated with this 
category include poke yoke capital costs, design and improvement costs, 
training and development costs, and statistical process control costs. 
Appraisal costs are generally associated with the quality control functions 
such as 100% inspection, sample inspection, investigation of problems after 
the occurrence, and customer surveys and quality audits. Internal failure costs 
are associated with defectives that occur within the organization. These 
include the following: cost of scrap parts and material, rework parts and 
material, the lost production time as a result of coping with errors, and lack of 
concentration due to time spent troubleshooting rather than focusing on 
improvement. External failure costs are associated with the product or service 
which is delivered by the organization to the customer and is found to be 
defective. These costs include the following: loss of customer goodwill that 
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affects future business, aggrieved customers who take up time, litigation risks, 
and guarantee and warranty issues as well as the cost of the company 
providing excessive capability. The costs associated with external failures are 
sometimes difficult to quantify because these costs are not always tangible. 
 
TQM rejects the theory that an optimum cost of quality exists where the costs 
associated with better quality far outweigh the limited quality benefits 
achieved. TQM would rather stress the importance of the balance of 
difference costs rather than the optimum cost. Figure 3 offers a schematic 
picture of how TQM views quality costs over time with the increase in 
prevention costs. 
 
Figure 3. Cost of Quality over Time in the Life Cycle of a Product when 
Prevention Costs are Increased. 
 
Source: Slack, N., Chambers, S., and Johnston, R. (2001). Operations Management (p. 686). 
Harlow: Prentice Hall.  
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2.2.2 World Class Manufacturing 
 
This term, like TQM, focuses on the need to build quality into the product and 
to involve all personnel in the ownership of the process. This mindset, as 
stated by Maskell (1991:4), holds that a single approach does not suit all 
firms, but needs to be customized to match each firm’s customers’ 
expectations. To attain world class standards, benchmarked standards must 
be exceeded. The result is targets for which the rest of the industry strives.  
 
Benchmarking is the principle of using the “best in class” for a particular 
measurable and comparing one’s performance against it. The aim is to 
improve all facets of one’s business to the levels of those individual 
benchmarks. By doing this, world-class standards are achieved. 
Benchmarking is a key process when wanting to compete globally and should 
be done within companies that are dispersed globally, as well as when 
companies compete in the same and unchartered markets.(cited in Johnson & 
Scholes 2002:156) 
 
2.2.3 Kaizen 
 
Slack et al. (2001:611) indicates that “Continuous improvement, as the name 
implies, adopts an approach to improving performance which assumes more 
and smaller incremental improvement steps.” The term kaizen is a Japanese 
word that was defined by Masaaski Imai (cited in Slack et al. 2001:611): 
“Kaizen means improvement. Moreover, it means improvement in personal 
life, social life and work life. When applied to the work place, kaizen means 
continuing improvement involving everyone – managers and workers alike.”  
In continuous improvement, the rate of improvement is not important, but the 
momentum of improvement is important. It does not matter if successive 
improvements are small; what does matter is that every month, week, or 
quarter, some kind of improvement has actually taken place. 
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This type of continuous improvement has been stimulated in a number of 
organisations by the means of small teams with common goals and 
objectives. These teams are normally product focused and are organized in 
terms of group by area of manufacture. Their targets and goals are split into 
quality, speed cost, and morale, as well as innovations, which give rise to the 
continued cycle of improvement within the groups. Their progress is charted, 
with innovations annotated on these graphs in order to indicate the impact 
continuous improvement has made. These innovations are normally small 
modifications to ergonomic practices or routines of manufacture that improve 
cycle times, eliminate waste, and improve quality levels. 
 
Slack et al. (2001:611) identifies six enablers among leader characteristics 
that are associated with successful continuous improvement leaders. These 
enablers include the following: 
• Using simple problem-solving tools and techniques. 
• Instilling a common purpose and goal into all associates. 
• Breaking down barriers between departments and organisations, 
resulting in cross-functional, driven initiatives. 
• Being vigilant about tracking and monitoring the progress of the 
continuous improvement programs. 
• Walking the talk and demonstrating in actions what is verbalized. 
• Encouraging the learning environment where people learn from 
both good and bad decisions. 
 
Kaizen activities that occur when cross-functional teams are assembled for a 
short period of time to create an improvement in an area are call blitz teams. 
These teams normally come together for a specific time, from of few shifts to 
a few days, in order to review a process and collectively improve either the 
quality speed or cost generated. These teams then disband and leave behind 
the controls and methods for the functional team in the area to follow and 
monitor. True Kaizen is in place when no formal programs are needed to drive 
the process and all teams work effectively with the broad set of tools and data 
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on a daily basis to solve problems and take advantage of opportunities which 
present. (cited in Vatalaro and Taylor 2003:47) 
 
2.2.4 Globalisation 
 
Globalisation refers to the shift towards a more integrated and interdependent 
world economy. Hill (2002:6) states, “There are two main components to 
globalization, namely, globalization of markets and globalization of 
production.” The focus in this study is primarily on production. Globalisation 
then refers to the sourcing of goods from locations around the globe to take 
advantage of national differences in the cost and quality of factors of 
production such as labour, energy, land, and capital. Organisations do this in 
order to lower costs or improve product quality, thereby improving their 
positions in the marketplace. Global dispersal of productive activities is not 
limited to the giants of industry. Companies with sales revenues of less than 
$30 million employ this strategy successfully. 
 
Organisations often disperse the various disciplines within the organization to 
various parts of the world in order to best harness skills such as design and 
information technology that are plentiful in regions with far better costs. 
The reduction of trade barriers after the WW II has expedited the globalization 
of production and markets. As stated by Hill (2002:8), the General Agreement 
on Tariffs and Trade (GATT) has reduced barriers and allowed for the free 
flow of goods, services, and capital between nations. Hill (2002:10) further 
states, “The lowering of trade barriers made globalization of markets and 
products a theoretical possibility. Technological change has made it a tangible 
reality.” This reality is seen through the exponential developments in 
telecommunications and information processing with the emergence of 
Internet access and the World Wide Web.  
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2.2.5 Six Sigma 
 
As stated by Breakthrough Management Group (2004:14), Six Sigma is a 
process improvement methodology that: 
• Focuses on the customer 
• Makes use of structured problem solving, statistical tools, and 
process expert teams 
• Is data and fact driven 
• Helps to eliminate defects in processes and reduce variation 
• Leads to a sustainable breakthrough in processes and product 
quality 
• Changes a reactive management style to a proactive management 
style.  
 
Six Sigma uses a number of tools to effectively identify the critical inputs of a 
process, places the necessary controls for these critical inputs in order to 
improve the variation in output, and improves the stability of the process.  
The following tools are critical to the Six Sigma process: 
• Process mapping: This tool is used to visualize the process and 
identify the areas that have critical inputs that impact on the 
process variation. Once the areas have been identified, the 
following two tools are used to reduce the inputs into the critical 
few which have the greatest influence. 
o Cause and effect matrix: This tool is used to show which input 
variables are linked to which output variables. This allows for 
visualization of the process and allows the entire team to 
freewheel in brainstorming and analysis. 
o Fishbone diagram: This is also known as the Ishikawa 
diagram, and is a pure brainstorming tool that allows items to 
be split into the four m’s for inputs. The four m’s are material, 
man, method, and machine, with the environment considered 
as an additional factor. 
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• Measurement systems analysis: This is an analytical tool which 
assesses the repeatability, reliability, linearity, and bias that is 
inherent in all measurement systems. The tool needs to be applied 
prior to the collection of data in order to ensure the integrity of the 
data collected with the measurement devices. 
• Capability studies: This is a statistical tool that gives the probability 
of how many defective parts a process will produce at its current 
setting. Capability of a process is measured from a minimum of 30 
consecutive parts and is expressed in Cp and Cpk. These 
measurements give the processes capability as well as show how 
centred the process is to its mean. 
• Statistical process control: This is a tool used to track and monitor 
a process on an ongoing basis. This tool allows for the prediction 
and taking action prior to processes going totally out of control. 
Control limits are normally set on a process that, when exceeded, 
raise alarm bells that trigger action from the process personnel. 
• Regression and correlation: These statistical tools take data from a 
process and analyse the data to see if a strong correlation between 
specific inputs and outputs exist. The tool shows, statistically, 
which inputs have the most influence on the variation of the results. 
This tool is used with continuous inputs and continuous outputs. 
• Analysis of variance: This statistical tool is used in the same 
fashion as regression and correlation, but differs because it uses 
attribute inputs with continuous outputs. 
• Failure mode effect analysis: This is a tool that systematically 
reviews the risks of each step in the process. It looks at the 
possible failure modes and assigns a risk priority number to each 
element. This then gives a priority ranking and a measure of the 
associated risks to each step so that actions can be taken first on 
those elements deemed to be higher risk. 
• Design of experiments: This is structured testing with known 
variables that are manipulated and their outputs measured. These 
manipulations are then statistically validated via computer software 
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and a formula derived to give values to the inputs which would 
either minimize or maximize the process output.  
• Control plans: These are one of the critical aspects of a Six Sigma 
project. Control plans are the checks and balances which need to 
be audited at the specified frequencies in order to ensure that the 
gains made are sustained for the long term. Control plans are 
documented controls that specify what inputs need to be checked, 
with what instrument, to what specification, and by whom. 
 
Six Sigma moves away from the classic training approach that makes 
individuals specialists with one particular tool; rather, Six Sigma supplies each 
individual with a toolbox that contains a variety of tools that the team can then 
use to solve the problem. The Six Sigma methodology is used for 
breakthrough improvement, as compared to the Kaizen approach that is used 
for improvement. Typically, Kaizen is focused on 5% gains, whereas Six 
Sigma focuses on sustainable gains in excess of 30%. This difference is 
depicted in Figure 4. Six Sigma uses the Taguchi as depicted in the 
Breakthrough Management Group (2004:86) model that states that any 
variation from the mean is evil. This view is fundamentally different to the 
traditional philosophy that anything outside the specification limits represents 
quality losses. The latter is often referred to as the goal-post mentality 
Breakthrough Management Group (2004:87),  and is depicted in Figure 5. 
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Figure 4. Six Sigma versus Kaizen. 
 
 
Figure 5. Customer Focus: Taguchi versus Traditional Philosophy. 
Source: Breakthrough Management Group. (2004). Champion training. Pretoria: Author. 
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2.2.6 20 Keys 
 
The 20 Keys system relates to 20 tools that need to be employed to run a 
successful organisation. The author, Kobayashi (1995:3), states that the 20 
Keys system not only brings the world’s manufacturing improvement methods 
together into one package, but also integrates these separate methods into a 
closely interrelated whole. The result is a synergistic effect. The system is the 
foundation of Toyota’s  Production Systems that have been lauded as the 
backbone behind Toyota’s successful rise to the pinnacle of the OEM arena 
globally.  
 
The 20 Keys system was used by Toyota so successfully that it has been 
adopted by the global OEM automotive giants like General Motors (GM) and 
Ford, but these companies have not been as successful as Toyota because 
the system is not the foundation upon which their organisations are built; they 
have adopted the system but have not fully integrated the system throughout 
their organisations. GM and Ford will need to reduce their focus on the 
quarterly profits and focus more on the long-term success of their actions if 
their use of the 20 Keys system is to be successful. 
 
2.2.7 Value Stream Mapping 
 
Value stream mapping (VSM) is one of the first tools used in any Kaizen or 
continuous improvement activity because it sets the baseline. Two 
components that are key to the VSM process is the current state map and the 
future state map. These two components are critical to the process; the first is 
a clear indication of how the process is currently performing; the second is the 
“promised land” or vision as to where the company wants to be. Rother and 
Shook (1999a:5) issue a word of caution when suggesting the following: 
Drawing maps and envisioning future states is invigorating and fun. 
After all, anyone can draw an attractive future state on paper. Success 
is only possible through intense collaboration between managers, 
engineers and production associates. It is hard work and you will make 
mistakes.  
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Too often, people base their actions on “tribal knowledge” that often turns out 
to be inaccurate. Vatalaro and Taylor (2003:5) list the following as critical 
factors which need to be obtained for a successful mapping exercise: 
• Machine cycle times: These are needed to perform order-
frequency or balancing exercises. 
• Set-up times: These times are needed in order to determine how 
frequently one can set up processes. 
• Process reliability: This is needed to establish the actual capacity 
of a supplying process. The most commonly deployed measures 
here include mean time between failure (MTBF), mean time to 
repair (MTTR), and overall equipment effectiveness (OEE). 
• Number of operators and machines: This is required of all 
processes in the value stream. 
• Container sizes: This is needed to establish Kanban quantities. 
• Available production time: This is the basis upon which capacity in 
the takt time calculation is made. 
• Customer demand levels: This is expressed as the current average 
daily demand for each item. 
• Defect rates: This is needed to support order frequency 
determination. 
• Work in progress levels: This needs to be quantified in both 
quantities and cost and is needed to estimate the current 
manufacturing lead time and quantify future cash flow 
improvements. 
• Chronic shortage resources: This data helps prioritize areas for 
pilot products for Kanban control. 
• Communications: This illustrates the current production control 
communication methods and frequencies. 
• Takt time: An extremely important component because this is the 
heartbeat of the manufacturing process. 
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All these factors are systematically hand written and linked on a visual current 
state map in order to create the accurate baseline. The team will then, using 
much of the data described previously, construct the future state map. They 
will calculate the takt time, or the pace of customer consumption, and then 
balance the line with this information. On the future state map, a number of 
star busts indicating Kaizen activities will be drawn in to indicate how the 
transition will be made from current state to future state. VSM is a 
fundamental requirement when looking at the supply chain in order to 
implement improvement. As stated by Rother and Shook (1999b: i), 
“Whenever there is a product for a customer, there is a value stream. The 
challenge lies in seeing it.” 
 
2.2.8 Kanban Systems 
 
Vatalaro and Taylor (2003: xiii) state, “Kanban pull is a simple, but very 
powerful, concept. In its purest form, it is a visual replenishment signalling 
system that effectively ‘connects’ the supplying and consuming processes that 
exist throughout the value stream.” This tool, as with many of the other tools 
evaluated in this chapter, looks at the value chain and ensures that the flow of 
components between the processes are highly visual and consistent. Kanban 
is so effective because it is based on real time, with actual visual 
consumption, rather than hypothetical production forecasting or other 
prediction schemes. 
 
The following conditions in a manufacturing organization lend themselves to 
being successfully managed by Kanban systems: 
• Component fabrication and supply 
• Assembly and sub-assembly 
• Manual production cells 
• Semi-automated and manual lines 
• Low-volume production 
• High-volume production 
• High and low product mix 
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As with many of the Lean tools, this tool is not easy to implement, but once up 
and running, its benefits are well worth their while, with little chance of 
employees reverting back to their old ways. Kanban is also generally not the 
first tool employed in the Lean tool box. Tools such as VSM and waste 
elimination are normally done preceding a Kanban exercise in order to 
improve the consistency of the flow.  
 
2.2.9 Cellular Manufacture 
 
“In our current economic environment, higher quality, lower prices, more 
product variety, faster delivery and greater flexibility in meeting customer 
needs are constant and timeless expectations” (Hyer & Wemmerlov 2002: 3). 
Nonetheless, manufacturing professionals today have an uphill battle meeting 
these customer expectations, with the key being flexibility.  
Cellular manufacturing has been considered a key fundamental to Lean 
manufacturing because it is based on flexibility and meeting the takt time. 
Cellular manufacture, by definition, involves a small organizational unit within 
a firm that is designed to exploit similarities in how information is processed, 
how products are made, and how customers are served. Cellular manufacture 
establishes a natural platform for continuous improvement because it 
promotes cross training, encourages job rotation, and allows operators to 
assume responsibilities that were previously done by the supervisor and 
support staff. These activities include planning and scheduling, quality control, 
trouble shooting, parts ordering, interfacing with customers and suppliers, and 
record keeping. When cellular manufacturing is implemented, it brings with it a 
host of other changes into the organization that include set-up and lot size 
reductions, schedule stabilization, quality systems, pull mechanisms, 
teamwork, employee empowerment, problem-solving training, and 
compensation systems.  
 
Cellular manufacturing can be implemented as a team concept or with 
individuals who run multiple machines. It is largely dependant on the inside 
                                                                                                                 25 
 
and outside times of the human and machine relationship. Both have their 
advantages and disadvantages, and both have been successfully used in a 
number of organisations. Other relationships of cellular manufacturing to other 
organizational principals include the link to socio-technical systems theory that 
argues for the dual concerns of the technical and human sides of an 
organization. “The cell environment can potentially create a positive climate 
for work.” (Hyer & Wemmerlov 2002:37) This is further supported by Buridge, 
who is quoted by Hyer & Wemmerlov, who said, ”I believe that cellular 
manufacturing holds out the promise of a big improvement of the quality of 
working life and that in the long run this will be its major contribution”.  
 
The cellular manufacturing principles are strong supporters of TQM, both in 
the short term for continuous improvement as well the long term with respect 
to cultural change. In the short term, TQM is concerned with making 
improvements at the process level with respect to removing waste and 
realigning processes so that they truly satisfy the customer’s expectations. An 
essential building block for these improvement efforts is the recognition that 
all outcomes are accomplished through work processes. Further, TQM holds 
that teams of people are best equipped to make process improvements and 
that improvement efforts should be grounded in objective data and scientific 
methods.  
 
Cellular manufacturing principles form a fundamental part of the Toyota 
production systems (TPS) that were driven by the well known Sheigo Shingo, 
a very influential consultant to Toyota as stated by Hyer & Wemmerlov 
(2002:40). Other philosophies that piggy back off cellar manufacturing include 
time-based competition, quick response manufacturing, and system behaviour 
knowledge. One of the critical items required to ensure cellular flexibility is 
that machine-changeover times between different models are reduced to an 
absolute minimum because the ideal number of parts in a batch for ultimate 
flexibility is one. 
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2.2.10  Single Minute Exchange of Dies 
 
Single minute exchange of dies (SMED) focuses on reducing the change-over 
times of an operation, and the goal is that of achieving a one-piece flow with 
every product being individualized to the customer’s requirement. SMED thus 
has the goal of improving a process’s flexibility with respect to meeting 
customer’s requirements and reducing lead times in manufacturing. SMED 
has been identified by Hyer & Wemmerlov (2002:49) as one of the most 
fundamental tools in the Lean manufacturing toolbox because it creates the 
following: 
• Improved equipment utilization 
• Improved cell flexibility 
• Smaller lot sizes 
• Reduced lead times from order placement to delivery 
• Reduction in overall inventory carried. 
 
When tackling a SMED activity, the first cut will commonly save one more 
than 50% of the total time taken. This is normally the result of low-hanging 
fruit, which, when addressed, results in large savings. Thereafter, the 
reduction is more gradual with more effort needed as the process continues. 
When starting a SMED program, the initial projects must be directed at one’s 
major products that have the longest changeover time. These early wins will 
have a major impact and result in team rejuvenation and enthusiasm with 
respect to tackling the next project. 
 
SMED needs to be supported with well-focussed preventive maintenance 
activities in order to ensure that facilities are capable of these quick changes 
without causing excessive down time. The SMED projects within an 
organization need to be tackled by cross-functional teams in order to ensure 
that all aspects are taken into account when reducing changeover times. 
Consequent impacts will thus be monitored, such as increased scrap rates or 
inferior capability, in order to keep the activity in line with business needs. 
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2.2.11  Poka-Yoke 
 
It’s a mystery to me – our plant is as sophisticated as you can get, yet 
with all this innovation at our disposal we still make defects. I can’t 
believe all those statistics about parts per million and zero defects 
coming from Japan. There must be a gimmick. (Hirano 1988: vii)  
 
This statement reflects the Western world’s perception of Japanese 
manufacturing in the late 1980s, which prompted many American and 
European companies to study Japanese companies and how they went about 
reducing defects. The Poka-Yoke principles were thus discovered. These 
principles resulted in defect prevention rather than defect detection. 
 
Three major inspection techniques exist as stated by Hirano (1988: xi) in the 
field of quality control: 
1. Judgment inspection, which requires good parts to be separated 
from bad parts after processing. It prevents defects being delivered 
to the customers but does not reduce the internal defect rate. 
2. Informative inspection, which investigates the causes of defects 
and feeds this information back to the appropriate processes so 
that corrective actions can be taken to reduce the defect rate. 
3. Source inspection, which focuses on a defect being a result of a 
simple fault. Through 100% inspection at the source, the defect 
can be corrected before becoming a defect; thus, zero defects can 
be achieved. 
 
Statistical process control (SPC) was developed in the United Sates on the 
premise that 100% inspection is burdensome and time consuming and can be 
adequately replaced by sample inspections and statistics. SPC, however, is 
still considered to have an error number, which means that a certain 
percentage of defectives are tolerated. In a zero quality control (ZQC) system, 
the 100% inspection is done through the use of Poka-Yoke, an approach 
which is relatively low in cost and requires limited effort. 
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The ZQC system has three components that lead to the elimination of defects: 
1. Source inspection: These are checks which focus on the factors 
that cause errors, not the resulting defects. 
2. 100% inspection: This checking methodology makes use of 
inexpensive Poka-Yoke devices to inspect automatically for errors 
or defective operating conditions. 
3. Immediate action: Operations are stopped instantly when a mistake 
is made and not resumed until it is corrected. 
 
These three features above have been listed in order of importance with a 
split of 60%, 30%, and 10% contributions to the zero defect philosophy. 
It is also important that this significant process of Poka-Yoke be implemented 
at all levels of the organization and not just at the engineering or design levels 
because this adds value to direct work applications on a daily basis. 
People are human beings and are prone to make mistakes. When errors 
occur, it is customary for blame to be allocated. The culture of blame results in 
lower morale among workers and a despondent workforce who then hide 
instead of disclose the defects. Disclosure of the defects would ensure that 
resolutions for the defects were sought. The term Poka-Yoke was originally 
named “fool proofing,” but this was considered insulting to the workforce, and 
thus the change to “mistake proofing” (Hirano 1988: xii). Poka-Yoke allows the 
operator to free his or her mind from focusing on the defects and to 
concentrate on other critical functions he or she needs to perform. 
 
2.2.12  Strategic Planning 
 
The strategic planning concept has its origins in military history. Count von 
Moltke (cited in Ansoff 1965:44), a Prussian army general in the last century, 
defined military strategy as the following: “The carrying through of an originally 
conceived plan under a constantly shifting set of circumstances. It is a matter 
of understanding correctly at every moment in a constantly changing 
situation.” Two issues need to be noted in this definition. The first is the dual 
aspect of strategy, namely, its formation and its implementation. The second 
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is the importance given to a correct understanding of the changing 
environment and the need to continually adjust the means of implementation 
accordingly. Strategy must not be confused with tactics. The principle 
distinction between the two is that strategy constructs the major plans to be 
executed and allocates the appropriate resources. In contrast, tactics are the 
means by which previously contrived plans are implemented. 
 
Ansoff (1965:77) identifies strategy as broad courses of direction. These 
courses of direction include areas of management attention that have the 
leverage to effect significant change. Strategic direction focuses on the path 
the organization has to travel based on an extensive analysis of the 
environment. Multiple definitions of strategy are described below. 
• Strategy as a plan: A consciously intended course of action. A man 
has a “strategy” to beat his opponent at chess; a company has one 
to reduce costs. 
• Strategy as a ploy: The plan is really just a specific manoeuvre that 
outwits an opponent. A company may threaten to increase capacity 
by building a new facility in order to discourage a competitor from 
setting up in competition to the company. The strategy in this case 
is the threat and not the action itself. 
• Strategy as a pattern: A pattern is a stream of actions that is 
consistent in behaviour, whether or not intended. When Picasso 
painted blue for a period it was a strategy. The same applies to 
Henry Ford who only offered black Model T Ford vehicles. 
• Strategy as a position: This refers to locating the organization in 
the environment. Strategy becomes a match between the 
organization and the environment, that is, between its internal and 
external contexts. Strategy is viewed as being a niche, a position 
were income is generated with something that is unique; this could 
be a product or market position. 
• Strategy as perspective: This refers to not only position, but also, 
an ingrained way of perceiving the world. Perspective could relate 
to viewing the business as a family or a culture of technology or 
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could focus on the business’s core values. Strategy is thus the 
collective minds of the individuals who are united by common 
thinking and behaviour. 
 
Johnson and Scholes (622:2002) view strategic planning as a unique kind of 
decision making process with the following three characteristics: 
• Something done in advance of taking action; that is, strategic 
planning is anticipatory decision making. It is the process of 
deciding what to do and how to do it before action is required. 
• Something required when the desired future state involves an 
interdependent set of decisions; that is, a system of decisions 
which is too large to handle all at once and requires that earlier 
decisions be reviewed in the light of the subsequent decisions. 
• A process directed towards producing one or more future states 
that are desired and are not expected to occur unless something is 
done. 
 
2.2.12.1 The Lewis model 
 
The Lewis model, as documented by Johnson and Scholes (2002:447) and 
illustrated in Figure 6, adopts a more detailed approach. The strategic 
planning approach followed by Lewis takes a holistic view of the environment, 
analyzing the past and identifying trends, core driving forces, strategic issues, 
and key uncertainties and looking toward the future. In this way, management 
will be assisted in recognizing the alternative futures facing the organization 
and figuring out what the environment is going to look like and what it means 
to the organization. Lewis sees successful organisations as those that 
develop clarity of purpose and the vision to catalyze alignment. Alignment is 
the special condition wherein people operate freely and fully as part of the 
larger whole. It is created when people see their organization’s mission as an 
extension of their personal missions.  
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A deep vision and mission statement is perhaps the most salient 
characteristic of a successful organization. Clearly, an organization’s vision 
and mission is the basis for any sound strategic planning. The following key 
tools and techniques are identified in the Lewis model: 
• Situation analysis, which involves identifying and describing the 
organization’s present vision, mission, internal values and culture, 
present objectives, strategies, and past performance. 
• Remote environmental analysis, which involves identifying and 
describing core driving forces, strategic issues, and key 
uncertainties, opportunities, and threats. 
• Task environmental analysis, which involves identifying and 
describing value systems, core trend discontinuities, and game 
rules and strategies of key actors, including competitors, 
customers, and regulatory bodies. 
• Internal environmental analysis, which involves identifying and 
describing resources and stakeholders. 
• Issue analysis, which involves a cross-impact analysis of the 
strengths, weaknesses, opportunities, and threats. 
o Opportunities and threats that arise out of the environmental 
analysis are described and identified. 
o Strengths and weaknesses that arise out of the internal 
environmental analysis are described and identified. 
• Strategic intent/thrust, which involves a description of the 
organization in the future and includes a position statement, the 
objectives and goals, and adaptations or realignments of the vision, 
mission, values, and structure in terms of that future. 
• Strategy formulation, which involves decisions with respect to 
consolidation, withdrawal, market penetration, product 
development, market development, diversification, and/or a “do 
nothing” philosophy. 
• Implementation 
• Control 
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It is clear from the above research that strategic planning involves a well-
defined process. It is thus not surprising that when interviewing managers 
from various organisations within the automotive industry that the actual 
implementation of the strategy is the more testing discipline relative to 
preparing the strategic plan. Moreover, the numbers of internal and external 
factors that impact strategic planning are numerous and cannot all be 
evaluated in this brief review of the literature. Specific factors that are deemed 
to be the most pertinent for review have therefore been selected based on the 
motor industry environment. 
 
2.2.12.2 Force field analysis 
 
Buelens, Kinicki, and Kreitner’s (2002:567) force field concept is shown in 
Figure 7, where the future organisation is represented by the broken wavy line 
and the current situation is indicated by the solid wavy line. 
There are forces acting on the organization that are already moving the 
organization in the right direction. These positive forces are also known as 
thrusters. However, set against these pushing forces are resisting forces, or 
blockages to strategic change due to a fear of the unknown. These fears are 
natural human tendencies to “not see a need for change” cited in Buelens, 
Kinicki, and Kreitner’s (2002:567) , and are fuelled by insecurities and the loss 
of a comfort zone. The normal tendency of people is to want to maintain the 
status quo. To minimize resistance to change, that one reduce or remove the 
negative forces to change is generally recommended. From the figure, the 
removal of these blockages or counter thrusters will accelerate the force of 
the thrust forces. To then increase change, managers can add to the positive 
thrusters during the change process. 
 
2.2.12.3 Environmental uncertainties 
 
A strategic fit must exist between what the environment wants and what the 
organization has to offer, as well as between what the organization needs and 
what the organization can provide. Predictions as documented by Buelens et 
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al. (2002:556) show that environments for all organisations are becoming 
more competitive and uncertain as the years progress. The term environment 
uncertainty refers to the combination of the degree of complexity and the 
degree of change in an organisation’s external environment. Environmental 
uncertainty is a threat to the strategic planning process because it hampers 
the ability to develop long range plans and to make strategic decisions that 
would keep the organization in equilibrium with its external environment. 
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Figure 6. The Lewis Strategic Planning Model 
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Figure 7. Force Field Model 
WHERE THE
ORGANISATION
IS NOW
PUSHING
FORCES
RESISTING
FORCES
WHERE THE
ORGANISATION
WANTS TO BE
 
 
2.2.12.4 Growth-share matrix 
 
According to Johnson and Scholes (2002:284) the most common way to view 
a portfolio of a business is in terms of the relationship between its market 
share and its market growth, as identified by the Boston Consulting Group 
(BCG). As seen in Figure 8, market growth and market share are depicted on 
the two scales, with four quadrants giving a description to the products that an 
organization has in its portfolio based on the two levels of these two factors. 
 
The quadrants can be defined as follows: 
• Stars: This is a business with high market share in a growing 
market. Spending may have been high in order to place this 
product or business unit, but the experience curve will ensure that 
the costs reduce in the long term, hopefully at a rate which is better 
than the competitors in the same market. 
• Question mark: This is a product or business unit in a growing 
market without high market share. Spending will be needed to grow 
its market share, but this cost may be detrimental to the product or 
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business or the cost curve may not be great enough for it to 
compete against its rivals.  
• Cash cow: This is a product or business in a mature market with 
high market share. This product or business needs to generate 
income in its stable environment and ensure that costs are well 
controlled. This business or product should be funding the question 
mark products in the organization. 
• Dogs: These are business units that are in a declining or static 
market with low market share. This is the worst of all combinations. 
These products or business units may be a cash drain and use 
additional resources with little to no return. Dogs are either retained 
for strategic reasons or cut loose to reduce their drag on the 
organization. 
 
Figure 8. Boston Consulting Group Matrix. 
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2.2.12.5 Competitor analysis 
 
According to Johnson and Scholes (2002:113) all organisations, be they 
public or private, are in a competitive position in relation to each other, in so 
far as they are competing for customers or, perhaps in the case of public 
services, for resources. A competitor analysis is an understanding of the 
position of an organization when examined against the close competitors and 
rivals that it faces. A competitor analysis requires the identification of key 
environmental influences and the identification of key competitive forces. For 
accurate competitive positioning Porter’s five-forces analysis is a useful tool 
which most organisations do not use effectively. This model portrays five 
competitive forces that operate in the industry and together determine the 
potential profitability of the industry. The model is depicted in Figure 9. 
 
Figure 9. Porter's Five-Forces Model 
COMPETITIVE
RIVALRY BUYERS
SUBSTITUTES
POTENTIAL
ENTRANTS
SUPPLIERS BargainingPower
Adapted from: Porter ME,  (20) ‘Competitive Strategy’  
Source: Adapted from Porter, M. E. (1980). Competitive Strategy. City, Territory: Free Press 
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2.3  Conclusion 
 
After this limited literature review, a common thread of tools and techniques 
are clearly linked to multi-level team work and are key aspects for creating a 
successful manufacturing concern in a competitive environment. Lean is thus 
a collection of tools, which need to be trained and practiced in an organisation 
to become second nature or cultural, not imposed by senior management.
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CHAPTER 3: SITUATIONAL ANALYSIS 
 
This chapter provides an overview of the current situation of the Murray and 
Roberts Foundries Group. It focuses on its macro and micro environments 
and looks at the organization’s current strengths, weaknesses, opportunities, 
and threats (SWOT).  
 
3.1  Organisational Profile 
 
The Murray and Roberts Foundries Group consists of three manufacturing 
facilities that are located in two separate geographical locations. These 
facilities are centres of excellence and focus on separate core products that 
use specific materials.  
 
The first location is the iron foundry in Brits. This facility casts grey iron that is 
used for products such as engine blocks, bearing caps, and fly wheels. The 
processes that are essential in the facility include melting, casting, sand-core 
blowing, fettling, shot blasting, and basic cube machining. 
 
The other two facilities are both situated in the Nelson Mandela Metropolitan 
area. The Struandale plant specializes in the casting of aluminium. Inlet 
manifolds and cylinder heads are cast, machined, and assembled for 
Volkswagen and Ford. Essential processes in these facilities include melting, 
casting, sand-core blowing, fettling, shot blasting, heat treatment, leak testing, 
machining, measurement, washing, and assembly. This facility has the 
highest value added chain and is the pilot area for the continuous 
improvement implementation model. 
 
The third facility is situated in Stanford road. This facility manufactures 
products out of cast iron but focuses mainly on exhaust manifolds and 
catalytic converter cones. Processes in this plant include melting, casting, 
sand-core blowing, and fettling. 
                                                                                                                 40 
 
The Murray and Roberts Foundries Group of companies has a turnover of 
close to R1 billion, with growth in the export market secured. The group forms 
part of the Murray and Roberts holding company’s late 1980’s diversification 
program and is now viewed as falling outside of Murray and Roberts’s scope 
of core business. This being said, Murray and Roberts Foundries Group has 
been capitalized in excess of R300 million in the past four years. The 
company is thus highly capitalized. This results in high barriers to entry by any 
local competitor but hinders growth as further orders rely on expansion and 
that would require large sums of capital investment.  
 
Due to the MIDP, which is linked to the need for local credit by original 
equipment manufacturers, a strong demand exists for the exporting of its 
products via this customer base in order to gain rebates and credits on 
imported components and subassemblies. These benefits are projected to be 
scaled down and eventually removed by 2012. The latter fuelled this study 
about continuous improvement so as to ensure the organisation’s global 
competitiveness. Key customers to the Murray and Roberts Foundries Group 
include Volkswagen, Ford, Toyota, Nissan, General Motors, Spicer Axle, 
Tenneco Automotive, and Arvin Meritor. 
 
3.2  Strengths, Weaknesses, Opportunities, and Threats 
 
The following have been identified during the research of the organization: 
• Strengths 
o A good customer perception with respect to quality, 
professionalism, and responding to problems. 
o Murray and Roberts Foundries Group is the only manufacturer 
in South Africa that casts machine cylinder heads, blocks, and 
manifolds. 
o High barriers to entry exist for other companies wanting to 
compete locally. 
o The company has a strong technical team that includes an 
engineering centre with qualified tooling-design engineers. 
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o The majority of the equipment onsite is new and possesses 
flexibility for meeting different customers’ requirements. 
• Weaknesses 
o The customer base is limited to Volkswagen and Ford, with 
limited requirements from Tenneco, Arvin, Toyota, and Dana 
Spicer. 
o Limited volumes mean that economies of scale cannot be used. 
o The logistical costs on acquiring subcomponents in and shipping 
finished products out to international customers is high. 
o Certain plants have dedicated facilities that were purpose built 
for customers.  
o Old equipment for the four-cylinder line cannot be seen as 
capacity once the product runs out. 
o A culture of entitlement is evident in a workforce that has been 
with the organization for the past 15 years. 
• Opportunities 
o The possibility of export work with General Motors and Toyota. 
o Dramatic increases in volume for LT3 business with Volkswagen 
South Africa. 
o Improved synergies between plants with shared knowledge and 
common systems. 
o The development of key suppliers to the group in order to 
ensure consistency and quality of supply. 
o Operational improvements with a reduction in costs, improved 
efficiencies, and reduced variation. 
o Increases in the amount of value adding the organisation inputs 
by vertically integrating operations at both ends of the supply 
chain. 
o Training at all levels of the organisation in order to awaken the 
latent potential which lies with the employees. 
o Introduction of Lean manufacturing tools and techniques to all 
employees in order to foster a continuous improvement culture. 
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• Threats 
o Excessive global capacity in the foundry markets. 
o Change in the automotive environment after the MIDP 
implementation. 
o Lack of new technology in the manifold business. 
o HIV and its impact on the workplace. 
o Employment equity in relation to the limited resources in 
technical skills in South Africa. 
 
3.3  Conclusion 
 
The Murray and Roberts Foundries Group is essentially an old South African 
company that has served local customers and exported engines in an MIDP- 
protected environment. These local customer perceptions may be positive, 
but the need to be benchmarked with the best and to compete globally for 
business remains a real challenge for the Murray and Roberts Foundries 
Group.  
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CHAPTER 4: RESEARCH DESIGN 
 
4.1  Research Hypothesis 
 
A hypothesis is generated and used as an instrument of theory to test and to 
show the truth or failure of an assertion at predetermined probability levels 
(cited from Howard and Sharp 1994: 32). Hypotheses are therefore powerful 
tools for the advancement of knowledge. Hypotheses are only the first stage 
in the scientific process, however, and while hypotheses provide direction, 
one should not set out with the intention of confirming the hypotheses but of 
testing them. With the above in mind, the following hypothesis has been 
developed for this dissertation. 
 
4.2  Primary Problem 
 
Many South African companies have completed restructuring exercises and 
adopted world-class or Lean manufacturing principles in order to improve their 
manufacturing efficiencies and overall organizational performance through the 
better use of their organisations’ resources. The implementation of these 
principles and techniques, however, has led to mediocre improvement and 
demotivated employees (cited in Slack et al. (2001:611) . The failure of these 
principles to improve production and efficiency in the context of South African 
manufacturing gives rise to the following research problem: What steps can 
be taken to enhance the successful implementation of continuous 
improvement tools at South African automotive component manufacturing 
companies? 
 
4.3  Secondary Problems 
 
In the analysis of the primary problem, the following secondary problems also 
need to be addressed: 
• What interventions and conditions exist and can be used to ensure 
that optimal implementation results can be achieved with 
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continuous improvement principles in a manufacturing 
organisation? 
 
• What current interventions and conditions are being used and exist 
in transnational organisations in the Eastern Cape that have 
implemented continuous improvement principles? 
• To what extent do the theoretical guidelines compare with the 
current interventions and conditions and what is their success rate? 
 
4.4  Delimitations of the Research 
 
In order to ensure that the research conducted was manageable, the following 
demarcations were established. 
 
4.4.1 Demarcation of Organisations Researched 
 
The organizational scope of the research was limited to automotive 
component manufacturers in the Port Elizabeth area. The organisations 
researched were all manufacturing sites of national or international standing 
that had either been established as green-field plants or by acquisition. The 
organisations researched include, Tenneco, Dorbyl Automotive systems, 
Continental Tyre and Murray and Roberts Foundries Group. 
 
4.4.2 Geographical Demarcation 
 
The companies studied in this research have manufacturing locations in the 
Port Elizabeth/Uitenhage area. 
 
4.4.3 Organizational Level 
 
The study was limited to the perceptions of employees at management level. 
This included the spectrum of junior, middle, and senior management 
incumbents. 
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4.5  Research Methodology 
 
In order to promote a logical and formalized approach in the research when 
addressing the secondary problems, the following steps were followed: 
1. A literature study was undertaken to investigate the tools of Lean 
manufacturing, as well as the prerequisites for the successful 
implementation of these tools in an organisation. 
2. Empirical data were obtained by means of self-completed 
questionnaires that were distributed to the target population in the 
demarcated geographical area. This method allowed respondents 
to maintain complete anonymity if they so desired and, in addition, 
answer the questionnaire at their leisure. This investigation had the 
following features: 
a. The sample comprised various levels of managers from 
organisations as detailed in the delimitations of the 
research. 
b. The questionnaire was based on information gained during 
the literature study. 
c. The questionnaire comprised three sections. The first 
section ascertained respondents’ understanding of the 
continuous improvement tools that are currently available. 
The second section consisted of closed-ended questions 
using 5-point Likert-scale options. The final section helped 
to ascertain the demographics of the respondents and their 
managerial level in the organization. 
d. The questionnaire was statistically evaluated in order to 
ascertain the degree of acceptance for each statement. 
3. Conclusions were drawn and recommendations made as to the 
appropriateness of continuous improvement and Lean 
manufacturing principles to organisations in the Eastern Cape. 
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4.6  Sampling Frame 
 
A total of 154 self-completion e-mail questionnaires were distributed 
electronically to various levels of managers at the identified organisations. 
Sixty-three managers responded. This represents a response rate of 41%. 
The author believes that this sample was large enough to draw valid 
conclusions with a fairly high level of confidence  
 
The Murray and Roberts Foundries Group’s managers’ responses were 32 
from a total of 70 e-mailed questionnaires. This represented a response rate 
of 45%. The Tenneco response was 5 from a total of 30, thus representing a 
17% response rate. The Dorbyl Automotive Systems managers’ response 
was 13 from a total of 26, thus representing a 50% response rate. Continental 
managers’ response rate was 13 from a total of 28, representing a response 
rate of 46%. 
 
A quota sampling technique was selected. This involved selecting below the 
percentage for Murray and Roberts Foundries Group respondents. 
• Junior management    50% 
• Middle management    60% 
• Senior management     70% 
• Top management   100% 
 
The quota selected in the comparison organisations were as follows: 
• Junior management   20% 
• Middle management  30% 
• Senior management  40% 
• Top management   50% 
 
The quota percentages for the comparison organisations were smaller. This, 
however, does not make the data less reliable because semi-structured and 
informal interviews were conducted with personnel at various levels in order to 
gain insight into the culture and measure the accuracy of the data collected 
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through the questionnaires. A method of triangulation was used to ensure 
accuracy of the results.  
 
4.7  Expertise Available 
 
Members of Murray and Roberts Foundries Group, Dorbyl, Tenneco, and 
Continental Tyre were consulted by means of semi-structured interviews for 
the purposes of obtaining their expertise and in order to gain their views about 
current practices and the future intent of their organisations. The three 
comparative organisations were selected based on their size, location, and 
markets, which were deemed to be appropriate for the intent of this study. 
 
4.8  Research Duration 
 
The research project was planned to be completed in four months; however, 
because of problems associated with respondents returning questionnaires, 
the duration was extended by an additional month. Once the cut-off date for 
the receipt of questionnaires was reached, the demographic profile of the 
sample was analysed in order to ensure that it was a reasonable 
representation of the four main Murray and Roberts Foundries Group levels 
as well as a representative cross-sectional sample of the benchmarked 
organisations. 
 
Where one of the groups, internally or externally, were under represented, 
reminders in the form of follow-up e-mails were sent with personal phone 
calls. The deadline was again extended by two weeks. In the organisations 
researched, key personnel were asked to remind members of management 
about the deadline for replies. 
 
4.9  Research Funding 
 
The research project was partially funded by the Murray and Roberts 
Foundries Group. This funding is in line with the company’s career 
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development and growth policies and was not funded because of the nature 
of the research being conducted. The current research is not viewed by the 
Murray and Roberts Foundries Group executive as a critical research project, 
but is a purely individual development opportunity. The research analysis has 
been presented to the senior management team of the aluminium division 
after the managers showed interest in the content of the research because it 
links strongly to the development plans of the business for which they are 
accountable. 
 
4.10 Research Credibility and Objectivity 
 
All research questionnaires were handled by the author in order to capture 
and control data. This was done under the code of ethics to which research 
practitioners must adhere and ensured that respondents’ individual responses 
remained confidential. This gives the research credibility and objectivity.  
  
4.11 Questionnaire  
 
The questionnaire was the primary source of data and was designed with 
input from the Murray and Roberts Foundries Group management as well as 
experts in the field from the three organisations used for comparison. Testing 
was completed on a small sample group prior to distribution. The 
questionnaire was electronically distributed with telephonic confirmation made 
within the following week. Key personnel within the comparison organisations 
were tasked with following-up and collecting the questionnaires in their 
particular organisations, with respondents who supplied printed documents 
doing so in sealed envelopes. 
 
4.11.1 Questionnaire Structure 
 
 The questionnaire was structured in three specific sections. The first section 
evaluated the respondent’s knowledge to the Lean terms and his or her 
understanding of the implementation of this tool in his or her organization. The 
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second section was a 28-question 5-point Likert-scale response set that 
included specific statements about the implementation of Lean tools and 
strategies and assessed the level of agreement or disagreement the individual 
had with the statement. The final section elicited biographical information in 
order to ensure that the sample was not biased in terms of particular 
disciplines and levels of education. While the questionnaire had no open 
ended questions, opinions and attitudinal data was collected during one-on-
one interview sessions. 
 
4.11.2  Non responses 
 
A common bias factor in self-completed instruments and particularly postal or 
e-mailed surveys is the problem of non response, with the response rate norm 
being between 15% and 25%. Typically, those people who are indifferent to 
the topic being researched do not respond. This survey had a good response 
rate of 41%, which is more an indicator of the amount of follow-up than the 
commitment of the individuals to the topic of research. To measure the 
possibility of bias, a sample of non-respondents were contacted telephonically 
in order to establish their reasons for not responding. The table below 
indicates their feedback. The pattern indicates an absence of significant non-
response bias. 
 
Table 1. Reasons for Not Responding to the Survey 
Did not receive questionnaire - but would have responded 10 
 - would not have responded 6 
Received but did not respond - too busy  22 
 - had problems with electronic        
communication 
4 
 Did not understand the questions 6 
Will complete and resend Received before deadline 8 
 Received after deadline 6 
TOTAL  48 
                                                                                                                 50 
 
Upon analyzing the data, it became apparent that some of the Lean terms 
used may have been open to differences of interpretation. In order to clarify 
this issue, a small sample of respondents was contacted for further input. 
 
4.11.3  Secondary data sources 
 
The concepts of Lean manufacturing are not new and the literature abounds 
with books and articles about the process. Apart from a comprehensive 
survey of the material (refer to the reference list), notes and other study 
material from Nelson Mandela Metropolitan University’s (NMMU) Business 
School’s Master’s of Business Administration (MBA) courses were consulted. 
Information about the development of Lean implementation, as well as the 
current practices in the organisations studied, is also readily available in 
numerous in-house publications and annual reports. 
 
Secondary data sources included the following: 
• The Internet and World Wide Web. 
• MBA course material from the NMMU Business School. 
• Presentations from various organisations at Competitive Dynamics 
International’s show and tell session. 
• Murray and Roberts Foundries Group business plan 2006/7. 
• Murray and Roberts Foundries Group strategic plan 2006/7. 
 
4. 12 Assumptions 
 
It is assumed that all manufacturing concerns are profit driven or committed to 
profit maximization for the benefit of all stakeholders. The stakeholders 
include the shareholders, unions and employees. It is also assumed that 
ethical practices are maintained in all the manufacturing facilities studied. 
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CHAPTER 5: ANALYSIS OF RESULTS 
 
5.1  Introduction 
 
The research project’s objective was to critically assess and evaluate the 
knowledge and perceptions of Lean manufacturing tools and principles among 
managers at various levels within the Murray and Roberts Foundries Group in 
the Port Elizabeth/Uitenhage area and to compare these perceptions to the 
perceptions and knowledge of managers at comparable organisations in the 
same area. The research focused on the following topics. 
• Respondents’ understandings of the key tools of Lean 
manufacturing. 
• Respondents’ knowledge of the implementation of these tools and 
strategies in their businesses. 
• Respondents’ perceptions of the importance of the tools. 
• Respondents’ perceptions of the importance their organizations 
place on the tools. 
• Respondents’ perceptions of communication about the 
implementation of Lean methodologies.  
• Respondents’ perceptions of customer and employee involvement 
in the implementation of Lean principles. 
 
5.2  Demographics 
 
The demographics that were briefly discussed in an earlier chapter were 
specific to the Port Elizabeth and Uitenhage areas from the outset. In practice, 
however, the companies evaluated were all from the Port Elizabeth area. This 
is not however significant, as the customer base remains the same. Within the 
Murray and Roberts Foundries Group, the survey was limited to the Port 
Elizabeth companies. The Brits plant was excluded from the questionnaire 
survey; however, key personnel at the Brits foundry were interviewed for their 
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input about the study so as to glean more insight into the Murray and Roberts 
Foundries Group culture. 
Figures 10 to 13 present the demographic profiles of the four organisations 
surveyed in terms of the functions the respondents performed and the 
management levels they occupied. 
 
The demographics were analyzed in order to ensure that the survey covered 
a similar cross-section of respondents in each business in terms of both 
organizational levels and functions. It was noted that the Tenneco automotive 
respondents occupied lower management levels than respondents from the 
other organisations. They also tended to be more technical and process-
orientated staff members. The data for Tenneco has therefore not been 
analysed in the same manner as the other two comparison organisations 
because the sample from Tenneco respondents was too small to draw 
conclusions from the comparison.   
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Figure 10. Function and Level Profile of Murray and Roberts Foundries Group 
Respondents 
Organisational level pie chart
Murray and Roberts Foundries
Top management
Senior management
Middle management 
Junior management
 
The organisational level pie chart indicates the number of respondents in the 
Murray and Roberts Foundries Group who participated in the survey. 
Indication from the graph is that management from all levels participated with 
the majority being from middle and senior management. 
 
The pie chart below shows the respondents were well distributed with regards 
to disciplines, with both manufacturing and support functions being well 
represented. The number of respondents per discipline were in ratio to the 
number of personnel in the particular department. 
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Discipline type pie chart
Murray and Roberts Foundries
Production
Logistics
Finance
Quality
Engineering
Human Resource
Technical
Marketing and Sales
 
 
 
 
Figure 11. Function and Level Profile of Continental Tyre Respondents. 
Organisational level pie chart
Continental Tyre
Top management
Senior management
Middle management 
Junior management
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The distribution of answered questionnaires from Continental Tyre were 
equally spread between senior, middle and junior management. It is however 
noted that there no executive management responses from the two 
requested. This however has little significance as the sample size targeted 
was small. 
The pie chart below indicates a similar picture to that of the Murray and 
Roberts Foundries Group discipline distribution with an acceptable ration of 
personnel responding per department linked to the number represented. 
 
Discipline type pie chart
Continental Tyre
Production
Logistics
Finance
Quality
Engineering
Human Resource
Technical
Marketing and Sales
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Figure 12. Function and Level Profile of Tenneco Automotive Respondents. 
Organisational level pie chart
Tenneco
Top management
Senior management
Middle management 
Junior management
 
The level profile split for Tenneco seemed to show that there were a number 
of Top management responses relative to the other three levels, but this is 
deceptive as the total number of responses from Tenneco were less than the 
other three participating groups. 
The split by disciplines was similar to the split by level, as not all departments 
responded, showing a far smaller segmentation of the pie. This resulting in 
the Tenneco data being less indicative than the other three groups during 
comparative remarks in the data analysis. 
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Discipline type pie chart
Tenneco
Production
Logistics
Finance
Quality
Engineering
Human Resource
Technical
Marketing and Sales
 
 
Figure 13. Function and Level Profile of Dorbyl Automotive Systems 
Respondents. 
Organisational level pie chart
Dorbyl
Top management
Senior management
Middle management 
Junior management
 
 
The Dorbyl level pie chart shows a satisfactory split, with the bulk of the data 
being contributed by middle and senior management.  
                                                                                                                 58 
 
The pie chart below which split the responses by discipline, showed a clear 
representation from all functions. The production function was the major 
contributor, falling in line with the distribution of heads in that department. 
 
Discipline type pie chart
Dorbyl
Production
Logistics
Finance
Quality
Engineering
Human Resource
Technical
Marketing and Sales
 
 
5.3  Comparative Organisations  
 
The comparative organisations are profiled in order to understand the 
environments in which they operate and the specific challenges they face. 
 
5.3.1 Continental Tyre 
 
Continental Tyre is a first tier OEM supplier. It supplies both to OEMs and the 
aftermarket with an extremely diverse product range. Tyres are considered a 
commodity item in the automotive industry. This makes tyres extremely 
sensitive to pricing as well as to global supply and demand. Continental’s 
customers are local and international organisations. Certain products are 
direct exports within the Continental group. Continental is an international 
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company with plants all over the world. All plants are compared to one 
another with ongoing benchmarking in order to ensure that best practices are 
capitalized upon. The product is from a continuous process, with a three-shift 
pattern in order to fully use the capital invested, as well as support the 
continuous process that cannot easily be switched on and off. The working 
environment is tough, with high daily volumes produced in an environment of 
extreme temperatures.  
 
5.3.2 Tenneco Automotive 
 
Tenneco Automotive is an international company that is split into global 
regions. The organization has companies on all continents and its head office 
is located in the United States. Tenneco Automotive is split into two locations 
in South Africa. There is an emission control division and a ride control 
division. These plants are both situated in Port Elizabeth but differ significantly 
in a number of respects.  
 
First, the ride control plant was established in 1964 as an Armstrong plant. 
The equipment in this facility is at various ages, with process capability often 
difficult to achieve due to the age of the equipment. The ride control business 
is very similar to the Continental Tyre plant with respect to its product range 
and its markets for both OEM and aftermarket organisations. The ride control 
plant is a tier one supplier that supplies most of the local OEMs. Exports from 
ride control are mostly inter-company, with additional non-branded exports to 
various aftermarket suppliers. Ride control products are also commodity 
driven, so pricing and exchange rates do impact profits significantly.  
 
The emission control plant has a slightly different scenario. This was a green- 
field site in the late 1990’s and enjoyed significant investment. The products 
manufactured generally support specific OEM platforms for which specific 
investments are made for dedicated cells. The supply is both local and 
international, with many products being sold directly to OEM’s export 
customers.  
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5.3.3 Dorbyl Automotive Systems 
 
Dorbyl Automotive Systems (DAS) is part of the Dorbyl Automotive 
Technology division that manufactures seat frames, window regulators, 
hinges, and bonnet catches. DAS is a tier-one and tier-two supplier to the 
OEM, with limited exports to non-OEM customers. DAS has had a few difficult 
years because of the changes in the environment of the automotive industry, 
the closure of a number of its plants, and technology changes which it has 
struggled to meet.  
 
These difficult years have, however, given rise to a “burning platform” (Chris 
Foster, General Manager) from which, in the past three years, the 
organization has jumped and begun to move in a new manner. Work is a 
great deal less labour intensive in comparison to previous years and a 
number of retrenchments have occurred. Processes which occur at this facility 
include various methods of welding, painting, pressing, and assembly. DAS’s 
two largest customers are Johnson Controls and Lear. These two 
organisations supply Volkswagen and General Motors respectively in a just-
in-time manner that is sequenced to the customer’s needs. 
 
5.4  Lean Terms and Implementation 
 
The first section of the questionnaire was constructed in order to collect two 
vital pieces of information. First, what Lean terms the individual had been 
exposed to and second, the individual’s perceptions about whether this term 
had been implemented within his or her organisation.  
 
Within the first section were three distinct categories of question: 
• Basic building blocks for Lean (yellow). 
• Exposure to the Lean terminology (green). 
• Exposure to Six Sigma (purple). 
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It is clear that within the four organisations, the basic building blocks for 
implementation are understood by the vast majority of the personnel. What is 
significant is their understanding of what has been implemented in the 
organisation. Tables 2 to 5 depict this data for the four organisations studied. 
 
Table 2. Murray and Roberts Foundries Group Responses to Section A. 
 
Question 
Number Yes No 
Do not 
know Yes No 
1 30 2 0 28 4 
2 23 9 11 14 7 
3 29 3 6 24 2 
4 11 21 20 2 10 
5 28 4 5 21 6 
6 12 20 19 4 9 
7 20 12 11 16 6 
8 19 13 18 8 5 
9 28 4 6 23 3 
10 32 0 0 32 0 
11 30 2 3 17 12 
12 10 22 22 4 6 
13 29 3 9 10 13 
14 29 3 14 3 15 
15 30 2 3 28 1 
16 31 1 3 24 5 
17 31 1 4 23 5 
18 28 4 6 25 1 
19 29 3 9 18 5 
20 7 25 24 2 6 
21 31 1 2 20 10 
22 10 22 20 1 11 
23 22 10 8 5 19 
24 31 1 3 23 6 
25 29 3 3 12 17 
26 32 0 0 32 0 
27 32 0 0 32 0 
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The basic building blocks scores for Murray and Roberts Foundries Group are 
as follows: 
1. Understanding of the terms: 89% 
2. Implementation of these tools: 76% 
3. Unclear as to the implementation: 14% 
 
Scoring for the understanding of Lean terminology is as follows: 
1. Understanding of the terms: 60% 
2. Implementation of these tools: 35% 
 
Scoring of the Six Sigma approach is as follows: 
1. Understanding of the terms: 95% 
2. Implementation of the tools: 39% 
 
Three questions were understood in the same way by all respondents and 
respondents also agreed about their implementation. These questions related 
to quality and environmental standards, as well as the functioning of a 
suggestion scheme. 
 
The basic building blocks scores for Continental tyre are as follows: 
1. Understanding of the terms: 96% 
2. Implementation of these tools: 85% 
3. Unclear as to the implementation: 8% 
 
Scoring for the understanding of Lean terminology is as follows: 
1. Understanding of the terms: 67% 
2. Implementation of these tools: 40% 
 
Scoring of the Six Sigma approach is as follows: 
1. Understanding of the terms: 100% 
2. Implementation of the tools: 74% 
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In the case of Continental, the same three questions were clearly understood 
and implemented, but additional questions, such as goal alignment, 5S 
implementation and a focus-driven score card, were also clearly understood 
and implemented. 
 
Table 3. Continental Tyre Responses to Section A 
 
Question 
Number Yes No 
Do not 
know Yes No 
1 13 0 0 13 0 
2 9 4 5 5 3 
3 11 2 3 9 1 
4 6 7 6 3 4 
5 11 2 6 4 3 
6 11 2 2 11 0 
7 10 3 3 10 0 
8 8 5 6 3 4 
9 11 2 3 8 2 
10 12 1 1 12 0 
11 11 2 2 10 1 
12 7 6 8 2 3 
13 13 0 0 13 0 
14 13 0 2 10 1 
15 13 0 0 13 0 
16 13 0 2 6 5 
17 12 1 4 8 1 
18 13 0 0 12 1 
19 13 0 0 13 0 
20 7 6 6 4 3 
21 13 0 2 10 1 
22 4 9 8 1 4 
23 11 2 2 4 7 
24 13 0 0 12 1 
25 13 0 1 7 5 
26 13 0 0 13 0 
27 13 0 0 13 0 
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Due to the number of respondents, as well as the disciplines that these 
respondents operated in, the data supplied from Tenneco cannot be used to 
make comparisons between organisations. Nevertheless, from the small 
sample received, understanding and implementation appeared to rank very 
high. 
 
Table 4. Tenneco Automotive Responses to Section A 
 
Question 
Number Yes No 
Do not 
know Yes No 
1 4 1 0 4 1 
2 5 0 1 4 0 
3 5 0 0 5 0 
4 1 4 3 1 1 
5 5 0 0 4 1 
6 5 0 0 5 0 
7 5 0 0 5 0 
8 5 0 0 4 1 
9 5 0 0 5 0 
10 5 0 1 2 2 
11 5 0 0 5 0 
12 5 0 0 5 0 
13 5 0 0 5 0 
14 5 0 0 5 0 
15 5 0 0 5 0 
16 5 0 1 3 1 
17 5 0 0 5 0 
18 5 0 0 5 0 
19 5 0 0 5 0 
20 3 2 2 3 0 
21 5 0 0 5 0 
22 4 1 3 0 2 
23 5 0 0 5 0 
24 5 0 0 5 0 
25 5 0 0 5 0 
26 5 0 0 5 0 
27 5 0 0 5 0 
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Table 5. Dorbyl Automotive Systems Responses to Section A 
Question 
Number Yes No 
Do not 
know Yes No 
1 13 0 0 13 0 
2 10 3 2 9 2 
3 11 2 1 11 1 
4 4 9 6 3 5 
5 13 0 2 10 1 
6 13 0 0 12 1 
7 11 2 2 8 3 
8 11 2 2 10 1 
9 11 2 1 9 3 
10 13 0 0 13 0 
11 13 0 0 6 7 
12 9 4 3 10 0 
13 13 0 0 1 12 
14 13 0 1 0 12 
15 13 0 0 13 0 
16 13 0 3 8 2 
17 13 0 1 11 1 
18 13 0 1 12 0 
19 13 0 0 13 0 
20 4 9 6 3 4 
21 13 0 0 12 1 
22 6 7 5 5 3 
23 13 0 0 0 13 
24 13 0 0 13 0 
25 13 0 0 12 1 
26 13 0 0 13 0 
27 13 0 0 10 3 
 
The basic building blocks scores for Dorbyl Automotive Systems are as 
follows: 
1. Understanding of the terms: 100% 
2. Implementation of these tools: 90% 
3. Unclear as to the implementation: 3 % 
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Scoring for the understanding of Lean terminology is as follows: 
1. Understanding of the terms: 72% 
2. Implementation of these tools: 55% 
 
Scoring of the Six Sigma approach is as follows: 
1. Understanding of the terms: 100% 
2. Implementation of the tools: 0% (this tool has not been used by the 
Dorbyl group) 
 
5.5  Effectiveness of Continuous Improvement Tools 
 
The following graphical representations (Figures 14 to 17) have been 
constructed using the data collected with Section 2 of the questionnaire. This 
section related to the effectiveness of the use of continuous improvement 
methodologies. The graphs give comparisons between the different levels of 
management involved in the survey and the average group perceptions with 
respect to the level of agreement associated with exhibited behaviours as 
made in the statements in section b of the questionnaire.  
 
The correlation between the different management levels at Murray and 
Roberts Foundries Group (Figure 14) is consistent for a number of questions. 
This is not the case for all the questions, however, because responses to 
several questions demonstrate marked differences of opinion between 
management groups. More specifically, questions 3, 10, 13, 14, 16, 20, and 
23 demonstrate a spread of values over management levels, thus indicating a 
difference in opinion with respect to these items.  
 
The correlation between the different management levels at Continental Tyres 
(Figure 15) is consistent for a number of questions. This is not the case for all 
the questions, however, because the responses to several questions 
demonstrate marked differences of opinion between management groups. 
More specifically, questions 7, 17, 25, 26, and 28 demonstrate a spread of 
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values per management group, thus indicating a difference in opinion with 
respect to these items. The number of questions which vary is less than that 
of the Murray and Roberts Foundries Group, however; moreover, the items 
with respect to which differences in opinion are apparent show with no 
correlation.  
 
Figure 14. Murray and Roberts Foundries Group Scoring Overlay. 
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Figure 15. Continental Tyres Scoring Overlay. 
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The number of responses from Tenneco (Figure 16) was too low and no 
meaningful conclusions could be extracted from the results. 
 
Figure 16. Tenneco Automotive Scoring Overlay. 
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Figure 17. Dorbyl Automotive Systems Scoring Overlay 
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The correlation between the different management levels at Dorbyl 
Automotive Systems (Figure 17) is good for a number of questions. This is not 
the case for all the questions, however, because responses to several 
questions demonstrate marked differences of opinion between groups. 
Question numbers 3, 7, 8, 11, 12, 14, 19, 22, and 23 demonstrate a spread of 
values per management group, thus indicating differences in opinion with 
respect to these items. The Dorbyl Automotive Systems and Murray and 
Roberts Foundries Group surveys received more responses from respondents 
at a top management level. This may account for some of the bigger 
discrepancies because a limited number of questionnaires were sent to and 
received from the upper-level management respondents. 
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CHAPTER 6: DISCUSSION OF DATA 
 
Chapter 2 reviewed and analysed the relevant literature with respect to Lean 
manufacturing tools, techniques, concepts, and philosophies. Chapter 5 
documented the practical field work, which was summarized, tabulated, and 
graphed. This chapter will endeavour to combine the two chapters into a 
general discussion that will result in recommendations for the Murray and 
Roberts Foundries Group. The recommendations may be applied in general 
to most manufacturing companies within the automotive sector of South 
Africa. Finally, areas are identified for further research. 
 
6.1  Rephrasing the Question 
 
Is Lean the latest buzz word, or is it an essential element to adopt in a modern 
manufacturing concern? Those who claim to know, such as Johnson and 
Scholes (2002:59)   would say that the long-term success of an organization 
is largely dependant on the strategic planning abilities of the management 
team who must identify opportunities and move nimbly, swiftly, and with great 
flexibility to capitalize on those opportunities.  
 
At the same time, Lean manufacturing tools and techniques are not new. It 
may be true that certain terms have changed and certain methodologies have 
been adapted and improved, but the basic tools have been around for 
decades. Over the past 12 years, change has occurred at a far more rapid 
pace in South Africa than ever before, with both large and small organisations 
having to adapt as they all become part of the “global village”.  
 
Throughout history, however, societies, industries, and organisations have 
had to adapt to ongoing and massive change. Some have done so 
successfully, and some have failed; some have even gone into a decline from 
which they have never recovered. Is there anything new about the situation in 
which the world, South Africa, and Murray and Roberts Foundries Group 
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currently find themselves? Are there any substantive differences, or are they 
only a matter of degree?  
The answer would seem to be in the affirmative: The world has never before 
been a global village in which events in one country have ramifications, 
impact, and influence with unprecedented speed in other countries. Closely 
related to this is the growth of multi-national commercial and industrial 
complexes which are capable of having a massive influence on the economic 
and technological direction of the societies in which they choose to 
participate. Benchmarking has thus become an absolute necessity, and those 
who perform the best will dominate markets with first, their share, and then 
their cost effectiveness because of the economies of scale. Perhaps because 
of this, the cost of failure to make the correct strategic choice and to follow 
through on selected courses of action is higher than it has ever been. 
 
6.2  Impact on Murray and Roberts Foundries Group 
 
Murray and Roberts Foundries Group’ core business is the casting of 
automotive components. While much emphasis is placed on vertically 
integrating machining and assembly processes in order to increase the value 
added portion, this limits the Group’s supply to the domestic market because 
transport and packaging become unattractive in a processed state. That 
Murray and Roberts Foundries Group is competitive with the supply of cast 
and cubed products if it wants to grow and supply globally is therefore critical. 
Murray and Roberts Foundries Group needs to supply a quality product at a 
competitive price in order to be a viable international competitor. If it does not 
adopt the continuous improvement culture, or an attitude in which “continuous 
improvement [becomes] a way of life” (Cavanagh, Neuman & Pande 2002:11) 
it will not become a viable international competitor.  
 
This philosophy was echoed during a presentation by Nestle Malaysia’s CEO 
(CDI Show and tell 2006) when he spoke about creating a continuous 
improvement initiative which was “Director Proof”. To meet the challenges of 
the future, Murray and Roberts Foundries Group have embarked on 
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campaigns to become the supplier of choice by improving the quality and on-
time delivery of its products to customers. It has not been as focused on the 
cost aspects, however, due to contractual obligations which have held its 
customers to agreement terms. This raises the question of whether Murray 
and Roberts Foundries Group, as a business, has implemented continuous 
improvement tools strategically, in a sustainable manner, and in a manner 
that focuses on its long-term success. The survey results attempt to shed light 
on this question.  
 
6.3  Findings  
 
The findings about Murray and Roberts Foundries Group will be reviewed 
first, followed by the findings about the comparison organisations. 
 
6.3.1  Findings of Murray and Roberts Foundries Group 
 
As expected, the survey results show various understandings of Lean and the 
implementation of continuous improvement tools in the organization. The 
findings suggest that sustainability in the long term cannot be assured. 
• Positive indicators from the survey conducted exist and suggest 
that the basic fundamentals for continuous improvement are in 
place. Agreement about issues such as quality, environmental 
systems, and the functioning of a suggestion scheme suggest that 
certain basic Lean principles are in place and are understood at all 
levels of management (questions 10, 26, 27 in Section A of the 
questionnaire). Other positive results include agreement that goal 
alignment within the organisation is of critical importance and the 
understanding that continuous improvement and supporting this 
culture is non-negotiable (questions 9 and 15 in Section B). 
• In Chapter 5, it was suggested that many key continuous 
improvement methodologies, concepts, and tools are not 
understood by many of the management teams. Certain of these 
tools have not been used due to their level of complexity, while 
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others are clearly not understood. When interviewed, a number of 
managers believed that certain Lean tools were not applicable to 
the organisation because of the continuous nature of the 
manufacturing process. 
• The findings in Chapter 5 demonstrate that the culture for 
continuous improvement has not been clearly defined by top 
management because many managers were aware of a number of 
tools for continuous improvement, but either believed that they had 
not been used by the organisation, or did not know if they were 
being used. In fact, these tools were being used by certain people 
in pockets of the manufacturing process. Continuous improvement 
activities were not highly visible in the organisation, and not all 
managers were aware of what projects were currently being 
addressed and if there were any costs or benefits associated with 
those programs. 
• That the automotive sector is not a key element of the Murray and 
Roberts Holdings Group was also apparent during interviews by 
virtue of how certain questions were answered. A contracting 
mindset appears to have filtered into the organisation with respect 
to how the Murray and Roberts Foundries Group conducts its 
business. That the foundries are not key businesses for Murray 
and Roberts Holdings, with its limited international automotive 
experience, was evident. 
• Also evident was that junior and middle management do not see 
recognition being given, whereas senior and top management 
believe that recognition is given to a moderate extent (scores of 1.7 
versus 2.8). Recognition, in the form of non-financial items, is a key 
motivator that cannot be ignored (Cited in Scheitema 2004:51).  
The final question also looks at the recognition of successful 
teams. Again, the senior management team scored higher (3.5) 
than middle managers (2.7). Question 20 looks at succession 
planning within the organisation. Clear frustration was shown by 
middle management with respect to the lack of motivation they are 
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given towards their future careers (scores of 1.8 for middle 
managers versus 3 for junior and top managers). 
Following evaluation of the findings of the Murray and Roberts Foundries 
Group, the findings of the three comparison organisations are evaluated. 
 
6.3.2 Findings of the Comparison Organisations 
 
The findings in the comparison organisations will be first, general in nature, 
and then followed by specific examples to certain questions. Tenneco 
Automotive will again be excluded from the general comparisons due to the 
small sample and thus the volatility of the variances in the data. 
• Questions 1 and 2 from Section B of the questionnaire are 
answered by the comparison organisations with higher positive 
score on average and demonstrate responses that are more 
consistent between the various levels of management. More 
specifically, comparison organisations all achieve scores above 
3.7, whereas Murray and Roberts Foundries Group groups’ scores 
fall below 3.3 on two of the three management levels. 
• The comparative organisations seem to differ in their opinions 
about the union with respect to continuous improvement and the 
scores ranged from 4.5 to 1.8. Senior management appeared to 
express the most pessimistic viewpoint about the union, whereas 
the perceptions of junior management, who are in contact with 
union members on a daily basis, are more positive. The Murray 
and Roberts Foundries Group score is a consistent 2 for all levels 
of management. The unions, as noted by Stoner, Freeman and 
Edwards (1989:405), are there to protect five pertinent job interests 
of employees, these being the following: 
o Economic – the right to a liveable wage. 
o Job safety – job security and freedom from arbitrary actions by 
management. 
o Social affiliation – a need to belong and to be accepted by 
peers. 
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o Self-esteem – being able to have a voice in the system. 
o Status – the exercise of leadership or other abilities through 
union services. 
• That the union and its members understand the continuous 
improvement process and be on board with its implementation is 
therefore critical. This requires a positive trust relationship in the 
interests of future success. 
• Question 8, which relates to employees spending time on 
improvement activities, is rated higher by the comparison 
organisations, thus indicating that these organisations encourage 
their employees to spend time during working hours solving 
problems. Engaging the minds of the “experts” working at the 
process interface is critical to Lean and continuous improvement 
principles.  
 
Dorbyl Automotive Systems’ management teams seemed really positive and 
passionate about continuous improvement at all levels of the organisation. 
The feeling of shared focus and direction came across strongly in both the 
questionnaires and the interviews, with the scores being either to the “strongly 
agree” side or to the “strongly disagree” side. Far less fence sitting was 
apparent and allocations scores of 3 points were rare. What consolidated this 
finding was the fact that the teams were synchronised with respect to their 
positive approach and this could be seen from the general manger’s 
approach. 
 
The Continental Tyre questionnaire answers and interviews were found to 
conform more to the silo-type of framework. The manufacturing team seemed 
to be a little disconnected from the service departments, and these 
frustrations were noted during the semi-structured interviews. Nonetheless, 
the focus on auditing and re-enforcing correct behaviour was excellent for 
instilling a culture of consistency and support. 
 
                                                                                                                 76 
 
The information gleaned from the Tenneco Automotive employees’ 
questionnaires was insufficient to use for comparative data, but the interviews 
with key personnel offered insight into its continuous improvement drive that is 
seen as extremely successful within Tenneco Automotive’s global 
organisation. Its commitment is clearly evident, in so much as the 
management have dedicated a number of resources that concentrate purely 
on improving the organisation in its manufacturing methods and service 
areas. Tenneco Automotive has spent vast sums of money on training 
employees who have shown the drive and energy to improve themselves and 
the organisation. Its focus, as cited by Anton Emiljo (2006), a Master Black 
Belt for Asia Pacific, is the following:  
Building a culture of continuous improvement, with savings being made 
annually. These savings, however, pale in comparison to what we 
impart on individuals who continue to use the tools on a daily basis as 
part of their structured data driven approach to variation. 
  
Training is given to suppliers as well because they are part of the Tenneco 
Automotive value chain. These suppliers with dedicated Black Belts for supply 
chain processes then look at continuous improvement in the vertical 
integration links to the Tenneco Automotive organisation. 
 
6.4  Proposed Strategic Implementation of Lean 
 
Murray and Roberts Foundries Group’s continuous improvement activities in 
the past have been done in an ad hoc manner with a focus on manufacturing 
issues. Minimal data has been collected with respect to what savings have 
been achieved in financial terms, and limited system work has been instituted 
in order to ensure that these improvements are sustained in the long term. 
This manner of continuous improvement must give way to a far more visual 
approach of improvement, with visual communication to all associates about 
how the projects are progressing, what the expected savings are, who the 
participating team members are, and when the project will be completed. The 
tools and techniques which need to be used include Mission Directed Work 
Teams (MDWT), Six Sigma, Value Stream Mapping (VSM), Single Minute 
Exchange of Dies (SMED), Kanban, Cellular manufacture, and Poka-Yoke. 
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The following model has been developed from the literature survey 
conducted. The model integrates a number of the models discussed in order 
to combine them in a way that is suited to the Murray and Roberts Foundries 
Group’s needs. 
 
6.4.1 Planning Context  
 
Planning the context begins with consultation with stakeholders in order to 
ensure that support and understanding of the intent is clear. This allows for 
concerns and reservations to be raised prior to conflict and creates a shared 
vision. The basic building blocks in this analysis refer to the fundamentals that 
need to be in place in order to ensure that the organisation is aligned from top 
to bottom with each associate actively engaged and focused on the vision that 
has been set by the directorate.  
 
The basic building blocks were identified in Chapter 2 by Deming (1950) with 
his 14 points. These 14 points are embodied in the MDWT process and 
involve organising all employees into smaller teams that interact in a supplier 
and customer relationship. MDWT is therefore seen as the vehicle that will 
drive continuous improvement through the organisation. All employees are 
given direction and measurables by which they can make an impact that is 
dependant on their individual and pooled performances. This team-focused 
culture needs to be the starting point, with support from management at all 
levels for coaching, mentoring coaches, and sponsoring the process.  
 
6.4.2 Strategic Intent 
 
This section of the continuous improvement model involves determining or re-
examining the vision, mission statement, goals, objectives, and values. This 
would seem to be an eminently sensible starting point for moving the business 
forward because if Murray and Roberts Foundries Group has no notion of its 
identity and values, it may be in a quandary regarding the way forward. To be 
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effective, statements of the company’s identity in terms of what it is, what 
makes it special, what it stands for, and where it is heading must be practical 
and understandable to all employees, not mystical or intangible. The Murray 
and Roberts Foundries Group vision is the picture of the future the 
organization wishes to create. 
A mission statement is a fundamental component in a strategic planning 
process as cited by Johnson and Scholes (2002:239) when wanting to show 
the direction for a process roll out. A mission is a general expression of the 
overriding premises of the organization. Ideally, it would be in line with the 
values and expectations of major stakeholders. Too broad a mission 
statement runs the risk of being inconsistent with capabilities, while too 
narrow a statement runs the risk of being made obsolete by changing 
environments, technologies, and the law. 
 
The organizational values ask how people want the organization to act with its 
mission along a path towards achieving the organization’s vision (cited in 
Johnson and Scholes (2002:239). Values include integrity, openness, 
honesty, freedom, equality, merit, and loyalty. In other words the values would 
describe how Murray and Roberts Foundries Group wants life to operate on a 
day-to-day basis while pursuing its vision. 
The combination of vision, mission, and values may create a common identity 
that can connect hundreds of people within the Murray and Roberts Foundries 
Group on its journey toward growth and prosperity. 
 
6.4.3 Strategic Choice and Formulation 
 
Strategic choice and formulation are discussed in separate subsections below 
in conjunction with a description of tools and techniques as proposed. 
 
6.4.3.1 Training and auditing 
 
This part of the MDWT process is well defined with 10 modules that cover 
both the soft and hard issues. The two modules which are most commonly 
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used due to the practical nature of their content are the goal alignment and 5S 
modules. Training in these modules needs to be completed with the level 2 
and 3 teams. Those teams, in turn, train their level 1 teams. The training of 
their teams assists employees to master the content and better apply the 
knowledge when being part of the coaching reviews and auditing functions. It 
also assists in creating ownership and a relationship with the level 1 team. 
Training modules for MDWT are done over a number of years, with no more 
than 2 to 4 modules being implemented in a year. Modules need to be trained 
and audited when a given level of achievement is reached and prior to the 
team starting on the next module. Murray and Roberts Foundries Group has 
dedicated trainers who train employees in the foundry and the machine shop. 
The schedules of these trainers are not adequately managed due to the lack 
of feedback received from the management teams. This source of knowledge 
and development needs to be improved both in structure and content in order 
to maximize the benefits that it can deliver. 
 
The auditing function is critical to the success of the process because people 
focus on what is measured. Auditing with consistency also gives a clear sign 
to all associates that this process is a long-term process which is reviewed 
regularly by all management levels. Consistent auditing with feedback to the 
team gives them a sense of achievement or, alternatively, places pressure on 
the team to improve.  
 
6.4.3.2 Six Sigma 
 
Six Sigma, as an improvement tool, needs to effectively complement the other 
continuous improvement activities which are employed by Murray and 
Roberts Foundries Group. This tool needs to be reviewed and introduced 
once the MDWT process has effectively been initiated and the first two 
modules are well entrenched. This tool is directed at the level 2 teams who 
are dealing with complex problems that require detailed statistical analysis. As 
stated by Hoerl and Snee, (2003:5), “Six Sigma is about breakthrough 
business improvement, not incremental improvement. Six Sigma projects are 
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defined to produce major improvements from between 30-60% in process 
performance in a 4-6 month period.”  
 
Team members at these levels can be trained first as yellow belts, then green 
belts, and then a select few trained as black belts after successfully 
completing a specific number of green-belt projects. Smaller Kaizen activities 
can be done by the level 1 and 2 teams but these activities must not be 
confused with Six Sigma projects.  
 
6.4.4 Performance Measurement  
 
The importance of this section in the continuous improvement process is 
divided into two specific sections. First, performance measurement for 
continuous improvement needs to be in place for all levels of management. 
This ensures commitment and support for the process because what is being 
measured is focused upon. During the initial stages of implementation of the 
key building blocks, the measurement of success must weigh heavily on the 
managements’ mind in order to ensure a vigorous and dedicated focus on 
implementation and sustaining the momentum of the implementation. 
 
Second, with the success of continuous improvement projects, recognition 
needs to be shown for those whose participation was positive and assisted in 
reaching the teams’ goals. Succession planning and rewarding those who 
continually perform in the improvement teams must be nurtured in the form of 
training levels. The Six Sigma structure of yellow, green, and black belt status 
is an ideal opportunity to develop associates through the ranks into 
managerial positions. It also fosters the growing culture of “speaking with 
data” and consistency in the approach to problems and process variation.  
 
6.5  Recommendations 
 
Continuous improvement is the way forward for the Murray and Roberts 
Foundries Group’s long term growth and profitability. Continuous 
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improvement, however, is not a smooth sailing and simple task; many 
complex issues are involved specifically when it comes to engaging people 
and capturing their interest. A number of pitfalls may befall the team because 
of the lack integration of different plans, the failure to plan correctly, and 
irreversible changes that are allowed to occur imperceptibly, as well as 
concentration on non-key issues and being consumed by analysis paralysis 
and short-term thinking. The following recommendations are directed to the 
Murray and Roberts Foundries Group executive team. 
 
6.5.1 Implementation of the Continuous Improvement Model 
 
The implementation of the model illustrated with Figure 18 is to encourage 
complete organizational alignment by engaging all associates mentally to 
apply their knowledge and create an environment where improvement is 
encouraged and rewarded. The model is a holistic business solution with the 
focus on processes, the elimination of waste, and exceeding customer 
expectations. Ideally, the model needs to be adopted by the executive team 
and blueprinted for all the entities in order to drive a standard message home 
with clear direction. The use of a dedicated resource with key change 
managers within the organization will also be a key to the success of this 
initiative. 
 
6.5.2 Continuous Improvement Responsibilities 
 
Responsibilities must be given to all levels of line management, with clear 
expectations as to how these responsibilities are to be measured. Linked to 
this responsibility must be the identification of the abilities required and the 
supply of means to ensure that this initiative is not doomed for failure from the 
outset. Responsibility needs to be allocated from the highest levels of 
management in the various functional entities and cascaded down the 
organization in order to ensure that the initiative is not a silo phenomenon but 
a deep and far-reaching cultural change within the organization. 
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Figure 18. Proposed Model for the Implementation of Continuous 
Improvement. 
 
FOCUS TOOLS/TECHNIQUES REPORT FRAMEWORK
Planning Context Team meetings, steering committee, with 
stakeholders
Setting The Scene, understanding 
the intent
Communications both verbal and 
Strategic Intent Vision
•     SWOT Analysis Mission
•     Mission Vision Analysis Goals/Objectives
•       Goal/Objective Analysis Values
•       Adjustment/Formulation Key success factors
•       Determine Stretch Factor Drivers of Change
•       Force field analysis Main Business Risks
Strategic Choice and Formulation •          Formulate in TERMS of:
Mission Direct Work Teams Daily level 1 meetings
    Train the trainer Daily level 2 meetings
Allocation of teams and structures Monthly level 3 meetings
    Auditing/coaching reviews Scheduled coaching reviws
    Recognition systems Quarterly multi-level meetings
    Succession planning Audit results
    Innovations
Six Sigma
Identification of key dedicated resources Weekly team reviews
Allocation of teams and structures Monthly Management reviews
Tracking and measurement framework Tracking of cost savings
Kaizen 
Training of VSM, SMED, Poke Yoke Weekly team reviews
Allocation of working hours Monthly Management reviews
Performance Measurement •          Monitoring Business KPI’s
•          Controlling Organisation KPI’s
Implementation Milestones
•          Periodic Reviews Action plans
•          Benchmarking Bi-annual assessments
Review of next period Strech targets based on results achieved Continuous improvement targets at 
annual review, Selection of modules for 
training in the next period  
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6.5.3 Communication of Plans 
 
The communication of continuous improvement plans and projects needs to 
be clear and sent from the highest levels within the organisation. These plans 
cannot only be shared only by the management team, but need to be 
communicated via the internal newsletters, notice boards, and addresses 
given by senior management. The common message needs must be that this 
process has the full commitment of the senior executive. The communication 
of successes and the results need to be shared and celebrated, and the 
participants responsible recognized and rewarded. 
 
6.5.4 Incentives 
 
Rewards and incentives are critical to the success of the initiative. In making 
this statement, however, the rewards and incentives need not be financial; 
however, they should be team based in order to promote team work and 
participation. Recognition in the form of trophies and praise goes a long way 
in boosting morale and motivating individuals to perform. Individual incentives, 
particularly direct financial rewards, are to be avoided. Long-term financial 
incentives as part of a gain-sharing program that is based on achievement 
beyond the stretch targets. A gain-sharing program ensures that both the 
organisation and the individuals of the teams benefit from above-expected 
performances, rather than an individual or group incentive which is given 
based on a specific finite goal which could be achieved at the cost of other 
key critical business needs.  
 
6.6  Areas for Further Research 
 
Many interesting and challenging areas for future research about the 
implementation of sustainable continuous improvement systems in the 
automotive industry exist. Much of this dissertation has been focused upon 
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concepts of continuous improvement and the tools used for improving 
processes. However, managing continuous improvement has been written 
about in various ways. Some authors have taken a rather mechanistic 
approach, others have emphasized change agents and other stress the 
charisma and vision of the leader. In medium-sized automotive organisations 
such as Murray and Roberts Foundries Group that are undergoing 
transformation, a great need exists for research about managing continuous 
improvement with respect to the following topics : 
• Identifying and overcoming barriers to continuous improvement 
implementation. 
• Diagnosing continuous improvement needs within organisations in 
the automotive sector. 
• Observing continuous improvement applications throughout the 
value chain with customer and supplier interfaces. 
There are a growing number of studies about the reasons why some 
organisations are more successful than others. All make it clear that the clarity 
of purpose on continuous improvement and engaging the workforce is crucial. 
 
6.7  Conclusion 
 
In conclusion, without engaging the minds and enthusing passion in an 
organisations associates, the best laid plans and the most effective tools are 
rendered useless. Moreover, human nature tends to drift in direction and take 
the path of least resistance. Process auditing is the only remedy for human 
nature, and cannot be emphasized enough. As cited from Schuitema (2004: 
71) People need to be empower by recognising their ability, giving them the 
means and then holding them accountable for the processes and results. 
Linked to the statement by Schuitema, he further indicates that the “why” of 
what an associate does, needs to be explained in details, so the impact of his 
actions can be fully comprehended. 
 
Thus to finally conclude, with a citation from Cavanagh, R. R., Neuman, R. P., 
& Pande, P. S.  2002, “ In the world of business, being proactive means 
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making a habit of setting and then tracking ambitious goals; establishing clear 
priorities: rewarding those who prevent fires at least as much as those who 
put them out: and challenge the way things are done instead of blindly 
defending the old ways.” 
Improvement must be a long term goal, with cultural focus to speak with data 
drive results through facts. 
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Appendix 1: Raw data questionnaire 
 
The questionnaire consists of three sections: 
 
In Section A indicate the Continuous Improvement tools which you are 
familiar with, and which your organisation has employed. 
 
In Section B indicate the extent to which you feel that these tools have 
effectively been implemented into your organisation and are strategically 
important to your organisations success. 
 
In Section C please complete all the biographic information. 
 
 
Section A: CONTINUOUS IMPROVEMENT  
 
Indicate which Continuous Improvement Tools you are familiar with, and 
which have been implemented within your organisation.  
 
 Response 
Continuous Improvement tools Have heard the term                  Has been implemented in our 
organisation 
1    Does your organisation use employee involvement teams?  Y N Don’t know Y N 
2 Does your organisation use TPM?  
Y 
N Don’t know Y N 
3 Does your organisation apply TQM?  Y N Don’t know Y N 
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 Response 
Continuous Improvement tools Have heard the term                  Has been implemented in our 
organisation 
4 Does your organisation employ the 20 Keys? Y N Don’t know Y N 
5 Is Poke Yoke considered at all phases of APQP? Y N Don’t know Y N 
6    Is SMED a tool employed to reduce change over time? Y N Don’t know Y N 
7    Are processes mapped using Value Stream Mapping? Y N Don’t know Y N 
8 Is cellular manufacture employed to align with customer TAKT 
times? 
Y N Don’t know Y N 
9 Are parts manufactured to demand or a sequential JIT pattern?  Y N Don’t know Y N 
10 Is an active suggestion scheme in place at your facility? Y N Don’t know Y N 
11 Is KANBAN used in your plant which is clear and visible? Y N Don’t know Y N 
12 Is the measurement of EVA used to indicate effective utilization of 
capital? 
Y N Don’t know Y N 
13 Is Six Sigma used to reduce variation in operational processes? Y N Don’t know Y N 
14 Is Six Sigma used to reduce variation in service and 
administrative functions? 
Y N Don’t know Y N 
15  Is a clear scorecard employed to ensure that the team is aware of 
its performance on a daily, weekly, monthly basis? 
Y N Don’t know Y N 
16 Do people in the organisation use data at all times to make 
decisions? 
Y N Don’t know Y N 
17 Are Kaizen projects done on a regular basis in your organisation? Y N Don’t know Y N 
18 Are budgets set with stretch targets which require improvement 
from the previous year? 
Y N Don’t know Y N 
19 Is 5’s used to improve the safety and efficiency in the work place? Y N Don’t know Y N 
20 Does your organisation follow the TPS methodology? Y N Don’t know Y N 
21  Is work in progress, finished goods and raw material kept to a 
minimum? 
Y N Don’t know Y N 
22 Has Jadoka been implemented to empower all employees? Y N Don’t know Y N 
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 Response 
Continuous Improvement tools Have heard the term                  Has been implemented in our 
organisation 
23  Does your facility utilise a gain sharing scheme? Y N Don’t know Y N 
24  Has continuous improvement been identified in your vision and 
mission? 
Y N Don’t know Y N 
25 Do you have recognition system in place, which are not financial?  Y N Don’t know Y N 
26 Has your organisation a recognised Quality management system? 
(ISO 9000, TS 16949, Q1, VDA) 
Y N Don’t know Y N 
27  Has your organisation a recognised Environmental and health 
management system? (ISO 14001, NOSA, ISO 18001) 
Y N Don’t know Y N 
28   Y N Don’t know Y N 
 
 
Section B: CONTINUOUS IMPROVEMENT STRATEGIC IMPLEMENTATION 
effectiveness  
 
Indicate the extent to which you disagree/agree with the following statements 
pertaining to the effective functioning of your organisation. There are no right 
or wrong answers – merely mark the number that best reflects your views. 
 
 
 
 Exhibited behaviour 
Statement Strongly Disagree                                 Strongly Agree 
1 Your organisation is committed to making the operation leaner in its 
mission. 
1 2 3 4 5 
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 Exhibited behaviour 
Statement Strongly Disagree                                 Strongly Agree 
2 Lean manufacturing is driven in your organisation from the highest 
level. 
1 2 3 4 5 
3    All associates in your organisation understand what is meant by 
lean and support its implementation. 
1 2 3 4 5 
4 Lean implementation is driven by all departments as it is a shared 
objective when measuring performance. 
1 2 3 4 5 
5 Lean manufacturing is driven passionately by all senior 
management. 
1 2 3 4 5 
6   Senior management use fact and data to make objective decisions 
at all times. 
1 2 3 4 5 
7    The employee’s union fully understand the principals of Lean and 
support its implementation. 
1 2 3 4 5 
8    Direct labour employees spend working time in continuous 
improvement teams looking to reduce waste in all forms. 
1 2 3 4 5 
9 Goal alignment is done to ensure that all teams from senior 
management to shop floor are focusing on the same goals and 
measurables. 
1 2 3 4 5 
10 More than 10% of the workforce submit improvement suggestion 
each month of which more than 50% are implemented. 
1 2 3 4 5 
11 More than 20% of your employees participate in formal recognised 
training programs which enhance their skills in the place of work. 
1 2 3 4 5 
12 Recognition is shown to those employees which have out 
performed others in terms other than financial reward. 
1 2 3 4 5 
13 A gain-sharing system is in place within your organisation which 
has grown in the past 2 years.  
1 2 3 4 5 
14 All employees contribute towards continuous improvement 
programs without the fear of their job loss. 
1 2 3 4 5 
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 Exhibited behaviour 
Statement Strongly Disagree                                 Strongly Agree 
15  Re-organisation of resources to support continuous improvement is 
critical. 
1 2 3 4 5 
16  A dedicated resource to manage continuous improvement is 
considered a must. 
1 2 3 4 5 
17  All senior management been trained in continuous improvement 
activities. 
1 2 3 4 5 
18  KPI measurements have been set for each level in the organisation 
with the SMART methodology applied. 
1 2 3 4 5 
19  Your organisation spends more than 4% of its labour bill on 
training. 
1 2 3 4 5 
20 A detailed succession plan has been formulated and is tracked 
periodically. 
1 2 3 4 5 
21 Your organisation has a dedicated training department which does 
on the floor training and facilitates identified external training. 
1 2 3 4 5 
22 Corporate politics are a major player in the implementation and 
success of new initiatives. 
1 2 3 4 5 
23 Successful projects have been driven by fear of failure. 1 2 3 4 5 
24 Focus in the organisation is on process variation and not defect 
containment. 
1 2 3 4 5 
25 Initiatives must be top down driven. 1 2 3 4 5 
26 Operators of equipment take accountability for their equipment and 
perform basic routine maintenance checks. 
1 2 3 4 5 
27 Continuous improvement projects are highly visual with all to see 
what cost saving have been generated.  
1 2 3 4 5 
28 Being part of successful improvement team is seen as a stepping 
stone in one’s career. 
1 2 3 4 5 
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Section C: BIOGRAPHICAL INFORMATION 
 
Name:                            ________________________________________________________________ 
 
Occupation:                 ________________________________________________________________ 
 
Company Name:   ________________________________________________________________ 
     
Email address:                         ________________________________________________________________ 
 
 
 GENERAL INFORMATION 
 Please mark your selection 
 
 
1 Indicate to which population group you belong 
 White  1  
 Coloured  2  
 Black  3  
 Asian  4  
 Not willing to say  5  
 
 
2 Specify highest level of tertiary education 
 Matric  1  
 Diploma/Trade  2  
 Degree  3  
 Masters degree  4  
 Doctorate  5  
     
     
 
3 In your work environment, do you work in Mission Directed Work teams?  
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Thank you for your co-operation. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Yes  1  
 No  2  
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Appendix 2: Murray and Roberts Foundries Group’s Raw Data 
TOP MANAGEMENT
Y N DN Y N
Section A 1 2 2
2 2 2
3 2 1 1
4 1 1 1 1
5 1 1 1 1
6 2 1 1
7 2 2
8 2 2
9 2 1 1
10 2 2
11 2 1 1
12 1 1 1 1
13 2 1 1
14 2 2
15 2 2
16 2 1 1
17 2 2
18 2 2
19 2 1 1
20 2 1 1
21 2 1 1
22 2 1 1
23 1 1 2
24 2 2
25 2 1 1
26 2 2
27 2 2
Ave score
Section B 1 2 4
2 1 1 3.5
3 1 1 3.5
4 1 1 2.5
5 1 1 3
6 1 1 4
7 1 1 2
8 2 2
9 1 1 3.5
10 1 1 1.5
11 1 1 3.5
12 1 1 2.5
13 2 1
14 1 1
15 1 1 4
16 1 1 4.5
17 2 3
18 2 3
19 1 1 2.5
20 2 3
21 1 1 3.5
22 1 1 2.5
23 1 1 2
24 2 2
25 1 1 2.5
26 2 2
27 2 3
28 1 1 3.5
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SENIOR MANAGEMENT
Y N DN Y N
Section A 1 12 11 1
2 10 2 1 9 2
3 11 1 10 2
4 7 5 4 8
5 11 1 1 9 2
6 9 3 3 3 6
7 9 3 2 6 4
8 9 3 3 4 4
9 11 1 1 10 1
10 12 12
11 11 1 5 7
12 7 5 5 4 3
13 11 1 1 3 8
14 11 1 2 2 8
15 12 11 1
16 12 10 2
17 12 9 3
18 12 12
19 12 1 8 3
20 5 7 7 2 3
21 12 9 3
22 5 7 5 1 6
23 10 2 2 1 9
24 12 8 4
25 12 6 6
26 12 12
27 12 12
Ave score
Section B 1 1 5 5 1 3.5
2 2 4 4 2 3.5
3 1 4 3 3 1 2.9
4 1 5 2 3 1 2.8
5 4 4 3 1 3.1
6 1 5 5 1 3.5
7 3 6 2 1 2.1
8 2 5 4 1 2.3
9 1 3 6 2 3.7
10 2 7 1 1 1 2.3
11 1 3 4 4 2.9
12 1 4 4 2 1 2.8
13 7 2 2 1 1.8
14 4 3 3 2 2.3
15 1 6 4 2 3.8
16 1 3 5 3 3.8
17 1 4 6 1 3.6
18 2 4 4 2 3.5
19 1 3 4 3 1 3.0
20 1 4 4 2 1 2.8
21 2 3 4 2 1 2.8
22 3 5 4 3.1
23 2 6 1 3 2.4
24 1 4 5 2 2.8
25 2 4 3 3 3.6
26 1 6 3 1 1 2.6
27 8 2 2 2.5
28 2 7 2 1 3.2  
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MIDDLE MANAGEMENT
Y N DN Y N
Section A 1 11 11
2 8 3 6 3 2
3 9 2 4 7
4 3 8 8 1 2
5 9 2 3 6 2
6 1 10 9 2
7 7 4 4 6 2
8 6 5 8 2 1
9 9 2 2 7 2
10 11 11
11 10 1 2 6 3
12 2 9 9 2
13 10 1 3 5 3
14 10 1 5 1 5
15 10 1 2 9
16 10 1 2 7 2
17 10 1 2 7 2
18 9 2 5 6
19 9 2 5 5 1
20 2 9 9 2
21 10 1 1 7 3
22 4 7 7 4
23 7 4 3 2 6
24 10 1 2 8 1
25 10 1 2 3 6
26 11 11
27 11 11
Ave score
Section B 1 2 6 2 1 3.2
2 2 8 1 2.9
3 1 8 2 2.1
4 3 4 2 1 1.9
5 1 3 7 2.5
6 1 1 5 4 3.1
7 2 7 2 2.0
8 7 4 2.4
9 1 4 4 2 3.6
10 3 5 3 2.0
11 1 5 2 3 2.6
12 5 4 2 1.7
13 4 3 3 1 2.1
14 2 3 5 1 2.5
15 6 3 2 3.6
16 3 4 4 3.1
17 3 4 4 3.1
18 3 4 3 2.7
19 1 2 7 1 2.7
20 4 5 2 1.8
21 1 2 3 4 1 3.2
22 1 5 4 1 3.5
23 1 6 3 1 2.4
24 1 7 2 1 3.2
25 1 5 3 2 2.5
26 2 3 5 1 2.5
27 1 5 4 1 2.5
28 2 2 4 3 2.7  
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JUNIOR MANAGEMENT
Y N DN Y N
Section A 1 5 2 4 3
2 3 4 4 3
3 7 1 6
4 7 7
5 7 1 5 1
6 2 5 6 1
7 2 5 5 2
8 2 5 5 2
9 6 1 2 5
10 7 7
11 7 1 5 1
12 7 7
13 6 1 5 1 1
14 6 1 7
15 6 1 1 6
16 7 6 1
17 7 2 5
18 5 2 1 5 1
19 6 1 2 4 1
20 7 7
21 7 1 3 3
22 1 6 7
23 4 3 3 2 2
24 7 1 5 1
25 5 2 1 2 4
26 7 7
27 7 7
Ave score
Section B 1 1 3 3 3.3
2 1 4 2 3.9
3 2 4 1 2.9
4 1 2 4 2.4
5 1 3 1 2 3.6
6 1 1 2 2 1 3.1
7 2 3 2 2.0
8 1 3 3 2.3
9 1 2 2 2 3.7
10 2 2 3 2.9
11 2 2 1 2 2.4
12 3 1 3 2.0
13 2 1 2 2 2.6
14 1 1 1 3 1 3.3
15 1 1 1 4 3.1
16 1 3 1 2 3.6
17 1 4 1 1 3.3
18 1 2 2 2 2.7
19 1 5 1 3.0
20 1 1 3 2 2.9
21 1 2 1 2 1 3.0
22 1 1 3 2 2.9
23 2 1 4 3.3
24 1 5 1 2.9
25 1 1 3 1 2 3.7
26 2 3 1 1 2.1
27 1 4 2 2.4
28 1 1 3 2 2.9  
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Appendix 3: Continental Tyres Raw Data 
TOP MANAGEMENT
Y N DN Y N
Section A 1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
Ave score
Section B 1 0.0
2 0.0
3 0.0
4 0.0
5 0.0
6 0.0
7 0.0
8 0.0
9 0.0
10 0.0
11 0.0
12 0.0
13 0.0
14 0.0
15 0.0
16 0.0
17 0.0
18 0.0
19 0.0
20 0.0
21 0.0
22 0.0
23 0.0
24 0.0
25 0.0
26 0.0
27 0.0
28 0.0
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SENIOR MANAGEMENT
Y N DN Y N
Section A 1 5 5
2 4 1 1 2 2
3 4 1 1 3 1
4 3 2 1 1 3
5 4 1 2 3
6 4 1 1 4
7 4 1 1 4
8 3 2 1 2 2
9 4 1 1 4
10 4 1 1 4
11 4 1 1 3 1
12 3 2 2 1 2
13 5 5
14 5 4 1
15 5 5
16 5 2 3
17 5 1 3 1
18 5 5
19 5 5
20 3 2 2 1 2
21 5 4 1
22 3 2 1 4
23 5 1 4
24 5 4 1
25 5 1 2 2
26 5 5
27 5 5
Ave score
Section B 1 1 4 3.8
2 1 1 3 3.4
3 3 2 2.4
4 1 4 2.8
5 1 4 2.8
6 5 3.0
7 2 2 1 1.8
8 3 1 1 2.6
9 1 1 3 4.0
10 1 1 2 1 2.6
11 2 2 1 3.8
12 1 1 3 2.4
13 1 3 1 2.0
14 2 3 2.6
15 1 2 1 1 3.4
16 1 1 1 2 2.8
17 1 2 1 1 3.4
18 1 4 2.8
19 3 2 3.4
20 3 1 1 3.6
21 3 2 4.4
22 3 1 1 3.6
23 5 3.0
24 4 1 2.2
25 2 1 2 4.0
26 1 1 1 2 2.8
27 2 1 2 3.0
28 5 4.0  
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MIDDLE MANAGEMENT
Y N DN Y N
Section A 1 4 4
2 3 1 2 2
3 4 1 3
4 2 2 3 1
5 4 3 1
6 3 1 1 3
7 3 1 1 3
8 3 1 3 1
9 3 1 2 2
10 4 4
11 4 4
12 2 2 4
13 4 4
14 4 1 3
15 4 4
16 4 1 2 1
17 4 2 2
18 4 4
19 4 4
20 2 2 2 2
21 4 2 2
22 1 3 3 1
23 3 1 1 2 1
24 4 4
25 4 3 1
26 4 4
27 4 4
Ave score
Section B 1 1 3 3.8
2 1 3 3.8
3 1 1 2 2.3
4 4 3.0
5 1 2 1 3.0
6 1 3 3.8
7 1 1 2 2.3
8 3 1 2.3
9 2 1 1 3.8
10 2 2 2.5
11 1 1 2 3.3
12 1 1 2 2.3
13 2 1 1 2.3
14 3 1 3.3
15 2 2 4.5
16 1 2 1 3.8
17 1 3 2.8
18 1 1 1 1 2.5
19 2 1 1 2.8
20 2 2 4.5
21 2 2 4.5
22 1 1 2 3.3
23 1 3 2.8
24 2 1 1 2.8
25 1 1 1 1 2.5
26 2 1 1 1.8
27 1 1 2 2.3
28 1 1 2 2.3  
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JUNIOR MANAGEMENT
Y N DN Y N
Section A 1 6 6
2 4 2 2 2 2
3 5 1 1 5
4 3 3 2 2 2
5 5 1 1 4 1
6 6 6
7 5 1 1 4 1
8 4 2 2 2 2
9 6 6
10 6 6
11 5 1 1 3 2
12 3 3 3 1 2
13 6 6
14 6 2 4
15 6 5 1
16 6 1 4 1
17 5 1 1 4 1
18 6 1 4 1
19 6 6
20 4 2 2 2 2
21 6 5 1
22 2 4 4 1 1
23 5 1 1 1 4
24 6 6
25 6 2 4
26 6 6
27 6 6
Ave score
Section B 1 1 1 3 1 3.5
2 1 3 2 3.8
3 3 2 1 2.7
4 1 1 2 2 2.8
5 1 1 3 1 3.7
6 1 4 1 4.0
7 2 1 1 1.8
8 1 1 2 1 1 3.0
9 1 1 4 4.3
10 2 3 1 3.0
11 1 2 3 4.3
12 2 1 1 1 1 2.7
13 2 1 1 2 2.5
14 1 1 2 2 2.8
15 1 2 3 3.7
16 1 1 2 2 3.7
17 1 3 2 4.2
18 2 1 2 1 2.3
19 1 2 1 2 3.7
20 1 2 2 1 3.3
21 1 1 4 4.3
22 1 1 2 2 3.7
23 3 1 2 2.8
24 1 3 2 3.2
25 1 1 1 3 3.5
26 1 2 1 2 3.0
27 1 2 2 1 2.5
28 1 3 2 3.8  
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Appendix 4: Tenneco Automotive Raw Data 
TOP MANAGEMENT
Y N DN Y N
Section A 1 1 1
2 1 1
3 1 1
4 1 1
5 1 1
6 1 1
7 1 1
8 1 1
9 1 1
10 1 1
11 1 1
12 1 1
13 1 1
14 1 1
15 1 1
16 1 1
17 1 1
18 1 1
19 1 1
20 1 1
21 1 1
22 1 1
23 1 1
24 1 1
25 1 1
26 1 1
27 1 1
Ave score
Section B 1 1 5.0
2 1 5.0
3 1 3.0
4 1 4.0
5 1 5.0
6 1 5.0
7 1 3.0
8 1 4.0
9 1 4.0
10 1 3.0
11 1 4.0
12 1 4.0
13 1 4.0
14 1 3.0
15 1 4.0
16 1 5.0
17 1 4.0
18 1 4.0
19 1 3.0
20 1 3.0
21 1 4.0
22 1 3.0
23 1 4.0
24 1 3.0
25 1 4.0
26 1 3.0
27 1 4.0
28 1 4.0
                                                                                                                 105 
 
SENIOR MANAGEMENT
Y N DN Y N
Section A 1 1 1
2 1 1
3 1 1
4 1 1
5 1 1
6 1 1
7 1 1
8 1 1
9 1 1
10 1 1
11 1 1
12 1 1
13 1 1
14 1 1
15 1 1
16 1 1
17 1 1
18 1 1
19 1 1
20 1 1
21 1 1
22 1 1
23 1 1
24 1 1
25 1 1
26 1 1
27 1 1
Ave score
Section B 1 1 1.0
2 1 1.0
3 1 3.0
4 1 3.0
5 1 3.0
6 1 2.0
7 1 3.0
8 1 3.0
9 1 3.0
10 1 4.0
11 1 2.0
12 1 2.0
13 1 3.0
14 1 2.0
15 1 1.0
16 1 1.0
17 1 2.0
18 1 3.0
19 1 4.0
20 1 4.0
21 1 3.0
22 1 2.0
23 1 3.0
24 1 3.0
25 1 2.0
26 1 3.0
27 1 3.0
28 1 1.0  
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MIDDLE MANAGEMENT
Y N DN Y N
Section A 1 1 1
2 1 1
3 1 1
4 1 1
5 1 1
6 1 1
7 1 1
8 1 1
9 1 1
10 1 1
11 1 1
12 1 1
13 1 1
14 1 1
15 1 1
16 1 1
17 1 1
18 1 1
19 1 1
20 1 1
21 1 1
22 1 1
23 1 1
24 1 1
25 1 1
26 1 1
27 1 1
Ave score
Section B 1 1 5.0
2 1 5.0
3 1 4.0
4 1 3.0
5 1 5.0
6 1 5.0
7 1 4.0
8 1 3.0
9 1 5.0
10 1 3.0
11 1 4.0
12 1 5.0
13 1 4.0
14 1 3.0
15 1 4.0
16 1 5.0
17 1 4.0
18 1 4.0
19 1 2.0
20 1 2.0
21 1 3.0
22 1 4.0
23 1 1.0
24 1 4.0
25 1 2.0
26 1 4.0
27 1 4.0
28 1 1.0  
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JUNIOR MANAGEMENT
Y N DN Y N
Section A 1 2 2
2 2 1 1
3 2 2
4 2 2
5 2 2
6 2 2
7 2 2
8 2 2
9 2 2
10 2 1 1
11 2 2
12 2 2
13 2 2
14 2 2
15 2 2
16 2 1 1
17 2 2
18 2 2
19 2 2
20 2 2
21 2 2
22 1 1 1 1
23 2 2
24 2 2
25 2 2
26 2 2
27 2 2
Ave score
Section B 1 2 5.0
2 2 5.0
3 1 1 3.5
4 1 1 4.0
5 1 1 4.5
6 2 4.0
7 1 1 3.5
8 2 4.0
9 1 1 3.5
10 1 1 1.5
11 2 1.0
12 1 1 2.5
13 1 1 2.5
14 2 3.0
15 2 4.0
16 1 1 3.0
17 2 4.0
18 2 3.0
19 1 1 1.5
20 1 1 2.5
21 1 1 2.5
22 2 4.0
23 1 1 2.5
24 1 1 2.5
25 1 1 2.5
26 1 1 1.5
27 1 1 2.5
28 1 1 4.5  
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Appendix 5: Dorbyl Automotive Systems Raw Data 
TOP MANAGEMENT
Y N DN Y N
Section A 1 1 1
2 1 1
3 1 1
4 1 1
5 1 1
6 1 1
7 1 1
8 1 1
9 1 1
10 1 1
11 1 1
12 1 1
13 1 1
14 1 1
15 1 1
16 1 1
17 1 1
18 1 1
19 1 1
20 1 1
21 1 1
22 1 1
23 1 1
24 1 1
25 1 1
26 1 1
27 1 1
Ave score
Section B 1 1 4.0
2 1 4.0
3 1 2.0
4 1 4.0
5 1 4.0
6 1 3.0
7 1 2.0
8 1 2.0
9 1 4.0
10 1 4.0
11 1 2.0
12 1 2.0
13 1 2.0
14 1 2.0
15 1 4.0
16 1 1.0
17 1 4.0
18 1 4.0
19 1 2.0
20 1 4.0
21 1 4.0
22 1 1.0
23 1 1.0
24 1 3.0
25 1 2.0
26 1 4.0
27 1 3.0
28 1 3.0
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SENIOR MANAGEMENT
Y N DN Y N
Section A 1 4 4
2 4 4
3 4 4
4 2 2 2 1 2
5 4 1 3
6 4 4
7 4 3 1
8 4 1 3
9 4 4
10 4 4
11 4 1 3
12 4 4
13 4 4
14 4 4
15 4 4
16 4 1 3
17 4 4
18 4 4
19 4 4
20 2 2 1 1 2
21 4 4
22 3 1 1 3
23 4 4
24 4 4
25 4 4
26 4 4
27 4 2 2
Ave score
Section B 1 4 5.0
2 4 5.0
3 2 2 3.5
4 1 3 3.8
5 4 5.0
6 1 3 4.8
7 2 2 4.5
8 1 3 3.8
9 4 5.0
10 1 3 3.8
11 2 2 4.5
12 1 3 4.8
13 4 1.0
14 3 1 4.3
15 2 2 4.5
16 2 2 2.5
17 2 2 3.5
18 4 4.0
19 2 2 4.5
20 3 1 4.3
21 1 3 4.8
22 1 2 1 3.0
23 2 2 3.5
24 1 2 1 3.0
25 1 1 1 1 3.3
26 1 2 1 4.0
27 2 1 1 3.8
28 1 3 4.8  
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MIDDLE MANAGEMENT
Y N DN Y N
Section A 1 5 5
2 3 2 1 3 1
3 4 1 1 4
4 1 4 2 2 1
5 5 1 4
6 5 5
7 4 1 1 3 1
8 4 1 1 4
9 3 2 1 2 2
10 5 5
11 5 3 2
12 4 1 1 4
13 5 1 4
14 5 1 4
15 5 5
16 5 1 3 1
17 5 1 4
18 5 5
19 5 5
20 2 3 2 2 1
21 5 4 1
22 2 3 2 2 1
23 5 5
24 5 5
25 5 5
26 5 5
27 5 4 1
Ave score
Section B 1 1 4 4.8
2 2 3 4.6
3 1 3 1 4.0
4 2 2 1 3.8
5 2 3 4.6
6 2 2 1 3.8
7 1 3 1 4.0
8 1 2 1 1 3.4
9 2 3 4.6
10 2 2 1 2.8
11 2 2 1 3.8
12 2 3 4.6
13 2 2 1 1.8
14 1 2 2 4.2
15 1 2 1 1 3.4
16 2 1 1 1 3.2
17 1 2 1 1 3.4
18 2 2 1 2.8
19 1 2 1 1 2.6
20 2 2 1 3.8
21 1 1 2 1 3.6
22 1 2 2 2.2
23 1 1 2 1 2.6
24 1 1 3 2.4
25 1 1 1 2 2.8
26 1 3 1 4.0
27 2 2 1 3.8
28 3 2 4.4  
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JUNIOR MANAGEMENT
Y N DN Y N
Section A 1 3 3
2 2 1 1 1 1
3 2 1 2 1
4 3 2 1
5 3 2 1
6 3 3
7 2 1 1 2
8 2 1 2 1
9 3 2 1
10 3 3
11 3 1 2
12 3 2 1
13 3 3
14 3 3
15 3 3
16 3 1 2
17 3 2 1
18 3 1 2
19 3 3
20 3 2 1
21 3 3
22 3 2 1
23 3 3
24 3 3
25 3 2 1
26 3 3
27 3 3
Ave score
Section B 1 2 1 4.3
2 2 1 4.3
3 1 2 2.3
4 1 2 3.3
5 1 2 3.7
6 1 1 1 4.0
7 1 1 1 3.0
8 2 1 4.3
9 3 4.0
10 1 1 1 3.0
11 2 1 4.3
12 1 2 4.3
13 1 1 1 2.0
14 1 2 3.7
15 1 1 1 4.0
16 1 1 1 2.7
17 2 1 4.3
18 1 2 2.7
19 1 1 1 3.3
20 1 1 1 3.0
21 1 1 1 4.0
22 2 1 2.3
23 1 1 1 3.0
24 2 1 2.3
25 1 1 1 2.7
26 1 1 1 4.0
27 1 1 1 3.7
28 1 2 4.7  
